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PUBLIC NOTICES 


PUBLIC NOTICES 





Director - General, 


Department, Branch 


he 


India Store 





No, 15, Belvedere-road, Lambeth, 8.E, 1, 
invites TENDERS for 
About 680 TONS of STEEL FISH 
BOLTS. 
Tenders due on the 20th May, 1927 
snecifications and forms of Tender obtainable from 
the above at a fee of 58, per set, which will not be 


svaraatl 5427 


‘ Director - General, 
wv = The India — . 


Store Department, Branch 
No. 15, Belvedere-road, Lambeth, 8.E. 1, 


invites TENDERS for: 

1, COPPER eh BOX PLATES 
LOCOMOTIV 

2. CRANK and STRAIGHT AXLES for 
LOCOMOTIVES 


LOCOMOTIVES 
WHEELS AXLES 


SOLID-DRAWN STEEL BOILER TUBES 
nders due on the 17th May, 1927. for Nos. 1 and 2, 
snd on the 20th May, 1927, for Nos. 3, 4, and 5 
Specifications and forms of Tender obtainable from 
the above at a fee of 5s. per set, which will not be 
returned 5417 









for 


1302 TYRES for 
400 PAIRS of DIS( 
for WAGONS 


and 


‘Assistant Engineer Re- 


QUIRED by the LAGOS TOWN 
COUNCIL, NIGERIA, for two tours of 
12 to 18 months’ service, with possible 
extension, Salary £480 a year for the 
first three years of service, then £510, 
rising to £720 a year by annual incre- 

Free quarters and passages. Liberal 
Outfit allowance of £60 on first 
must have 








of £30 


ments 


leave on full salary 


appointment Candidates, age 25 to 35. 


been trained in a Municipal Engineer's office, be good 
surveyors, and have had experience in drainage, road 
and bridge construction, town planning and other 
municipal works, Candidates who are A.M.I.C.E. will 
be given preference Apply at once by letter, stating 
age. Qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank. 
London, 8.W. 1, mentioning this paper and quoting 


M 15350 5419 


(Civil Engineers (2) Re- 
Qt Be. for the PUBLIC WORKS 
DEPARTMEN of TANGANYIKA 
TERRITORY a a tour of 20 to 30 
months’ service, with possible exten- 
sion. Salary £480, rising by annual 
increments to £720 a year (with efficiency 








bar at £600). Outfit allowance of £30 on first 
appointment. Free quarters and passages and 
liberal leave on full salary Candidates, aged 
% to 35, preferably unmarried. must have been 


regularly trained as civil engineers and be corporate 


members of the Institution of Civil Engineers. Must 
be capable of levelling, surveying, wy —- * up 
ust 


work and patperias designs of bridges, &c. 
have had st least three years’ experience under a 
qualified civil engineer on the construction of Harbour 
Works, Drainage Works, Water Supply or other 
Public Works.—Apply at once by letter, stating age. 
qualifications, and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank. 
Tre 8.W. 1, mentioning this paper and » 
14402. 





S torekee er Required 
\) tor the GOVERNMENT RAILWAY 
FEDERATED MALAY STATES 
service, with prospect of 
Salary. dollars 325 a 
month, rising by dollars 10 a month to 
dollars 375 a month, plus a strictly 
non-pensionable cost-of-living allowance 
of salary for bachelors and dollars 80 
men. Officers of exceptional 
merit may eventually rise to a maximum salary of 
lollars 500 a month A bonus of six months’ salary 
payable if employment ceases on the termination of 
the four years’ service provided that the officer's 
work and conduct have been entirely satisfactory 
The Government rate of exchange is now 2s. 4d. to 
the dollar, but the purchasing power of the dollar 
in Malaya is at present considerably less than that 
of 2s. 4d. in the United Kingdom. Free second-class 
passages and, subject to certain conditions, for wife 
and children also, not exceeding four persons beside 
the candidate selected Candidates, aged 23 to 35. 
must have a practical knowledge of general stores 
commonly in use on railways, practical experience of 
stock keeping in stores warehouse, preferably railway, 
gether with such knowledge of accounts and corre 
spondence as is necessary for same Apply at once 
by letter, stating whether married or single, age. and 
particulars of experience, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W 
quoting M/15216 


of the 
for four years’ 
permanency 





temporary 
{ 10 per cent 
* month for married 








ammmaan College, 
> 
NE WCASTLE.-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 


COURSES for the PASS DEGREE 
the HONOURS DEGREE of B.SC. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI. 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
snd the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


of B.Se. and 


The engineering laboratories have recently been 


extended, and all Departments are equipped for 
advanced tutorial and research work. 
Full particulars of the Courses may be had on 


application to 
THE REGISTRAR, 
Armstrong College, 
Newcastle-upon ‘Tyne. 


Palace School of Prac- 


5089 
TICAL ENGINEERING. 


(Crystal 
Founded 1872. 


MECHANICAL Divas CIVIL ENGINEERING 


Paaugeme : J. J. W. I. 
: WAURION WILSON, M.1.0.E 
Assisted by Staff of Lecturers and Instructors. 
Thorough, pa -to-date ty ~~ Theoretical 
Instruction. Course completed in 2 
Students admitted at beginning of any 7 term. 6189 








The Modern Steam 


(MAURICE DEMOULIN.) 


(H. C. H. CARPENTER 





The Engineer 


—— 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





Suction Gas for Commercial Vehicles. 





Combustion Motors—No. IV. 





The James Forrest Lecture. 





Railway and Urban Improvements 


at Piccadilly Circus—No. II. 





Manufacture and Behaviour of Springs. 





The Institution of Mechanical Engineers. 





High-Voltage Outdoor Transformers. 





Extensions to the Treforest Power Station. 





Iron and Steel Institute—Presidential Address. 





THE ENGINEER, 6-5 - ‘ 


Engine and Internal 


THE ENGINEER, 6 - 5 - 27, 
THE ENGINEER, 6 - 5 - 27. 


THE ENGINEER, 6 - 5 - 27. 
THE ENGINEER, 6 - 5 - 27. 
THE ENGINEER, 6 - 5 - 27. 


THE ENGINEER, 6 - 5 - 27. 


THE ENGINEER, 6 - 5 - 27. 


























(Fr. W. HARBORD.) THE ENGINEER, 6¢ - 5 - 27. 
The Trans-Saharan Railway. 
THE ENGINEER, 6 - 5 - 27 
——— — 
PUBLIC NOTICES PUBLIC NOTICES 
Manchester Municipal College} Ashborne Urban District 
OF TECHNOLOGY. 4 Se COUNCIL. 

PRINCIPAL : RODSLEY WATER SCHEME.—OCONTRACT NO. 6. 
B. MOUAT JONES. D.S.0., Oxon) The Council invite TENDERS from experienced 
UNIVERSITY OF MANCHESTER — | coabe,Qoungll lavite, TENDERS, from MILES of 


(FACULTY OF TECHNOLOGY 
DEGREE COURSES IN TECHNOLOGY. 


The Prospectus gives particulars of the Courses 
leading to the Manchester University Degrees 
B.Sc, Tech., M.Sc. Tech., and Ph. D.) in the Faculty 


in the foliowing Departments 
ENGINEERING Prof. 


.E.. M.Sc. Tech.). 
ENGINEERING (Prof. 


AND SANITARY ENGINEERING 
8. Coleman, D.Sc.) 

( WE MIC AL TECHNOLOGY including General 
Chemical Technology, Chemistry of Textiles 
(Bleaching, Dyeing, Printing and Finishing), 
Paper Manufacture. Metallurgy and Assaying, 
Chemical Technology of Brewing, Electro - 
Chemistry, Photography, Colouring Matters, Food- 
—. and Fuels (Prof. *yman, D.Se., 


aaa a E- 
Tec 


of Tec hnology, 

MECHANIC AL 
Smith, M.B 

ELEC ane a 
M.A.., 


MI Nit iP AL. : 


Dempster 


Miles Walker, 


TECHNOLOGY (Prof. W. E. Morton, 

ch.) 

application to 

Manchester 
5409 


Pronpectus will be forwarded free on 
the REGISTRAR, College of Technology. 





Ashborne Urban District 
COUNCIL. 


RODSLEY wae PORES CONTRACT NO. 5. 

The Council invite TENDERS for the MANUFAC 
TURE and DELIVERY of about 300 TONS of CAST 
IRON REGULAR PIPES and SPECIALS of 7in 
and 3in. diameter. 

The pipes are to be made in accordance with the 
British Standard Specification. 

Copies of the specification and form of Tender, pre- 

pared by the Engineer, Dr. Herbert Lapworth, 
M. Inst. C.E., 25, Victoria-street, Westminster, may 
be obtained on application to the Clerk to the Council, 
The application must accompanied by the sum of 
£2, which will be refunded on return of the documents 
required, 

Tenders are to be sent in on the form supplied, and 
with the specification must be enclosed in a sealed 
cover, endorsed ‘* Rodsley Ly 4 Scheme; Tender 
for Cast Iron Pipes: Contrac 5," addressed to 
and reaching the Clerk to the come! not later than 
10 a.m. on Monday, May 16th. 

The Council do not bind themselves to accept the 
lowest or any Tender, 

R. WILLIAMS 


Clerk to the Council. 
Council Offices. 


Ashborne, Derbyshire, 5379 








N 
The pipes will be supplied by the Council, 

The work will extend from the New Pumping Station 
of the Council at Rodsley to the Service Reservoir in 
Derby-road, Ashborne, Derbyshire. 

Copies of the specification and form of Tender, pre- 
pared by the Engineer, Dr. Herbert Lapworth, 
M. Inst. C.E., 25, Victoria-street, Westminster, may 
be obtained on application to the Clerk to the 
Council. The application must accompanied by 
the sum of £3, which will be refunded on return of 
the documents within seven days or after receipt of a 
bona fide Tender and the documents requ 

Tenders are to sent in on the form « supplied and 
with the specification must be enclosed in a sealed 
cover, endor odsley Water a Tender for 
Pipe Laying: Contract No. 6,"" ad to and 
reaching the Clerk to the Council not later than 
10 a.m. on Monday, May 23rd. 

Facilities for examining the drawings, for inspecting 
the site and general information may be obtained On 
application to Mr. D. Powell, M. Inst. M. and Cy. E. 
Surveyor to the Council, Council Offices, Ashborne, 
Derbyshire. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

R. WILLIAMS 


Clerk to the Council. 
Council Offices 


Ashborne, Derbyshire. 5378 





ae of Burnley. 


‘Yount 
C y GAS DE ARTMENT. 


THE MANU "PACTU ERS OF ATE AM ACOCUMU 
LATOR ¢ = Bk he LLY DRIVEN 
XCOMOTIVE 
LOCOMOTIV t FOR a5 HAU LAGE 
HOT COKE. 


TENDERS are INV TTED for the CONSTRUCTION, 
SUPPLY, DELIVE , and SETTING TO WORK 
of a suitable LOCOMOTIV E of the Steam Accumu- 
lator or Battery or Trolley Electrically Driven Type 
for the above scheme. 

Specification, form of Tender, general conditions 
of contract, and copies of the layout plan may be 
obtained on application to the undersigned. 

Sealed Tenders to be delivered at the Gasworks, 
Burnley, on or before the 14th May, 1927, addressed 
to the Chairman of the Gas Committee, and endorsed 
** Tender for Locomotive.” 

J. HERBERT CLEGG, F.CS 
Engineer and Manager. 


'' 5982 


TO 


OF 


Gasworks, Burnley, 
30th April, 1927, 








[he Institution of Structural 


ENGINEERS. 
MODIFIED EXAMINATION FOR 
ASSOCIATE-MEMBERSHIP. 

The next MODIFIED EXAMINATION for ASSO- 
CIATE- MEMBERSHIP will be held on 2ist MAY, 
and entries must be received by the 16th May. The 
Examination is for candidates having ten years’ pro- 
fessional experience, and entries are subject to approval 
by the Board of Examiners. It should be noted that 
Examination is liable to be permanently and 
finally cl by the Council at any time. It is 
intended only for those actually practising in 
profession who have not the present time or oppor- 
tunity to take the whole Examination. It is not 
intended for the ultimate use of present students, who 

should apply to sit for the ordinary Examinations. 

Syllabus and full porveners from the mpceetenct, 

MAURICE G. KIDDY, F.1.8.A. 
a 

10, Upper Belgrave- toast, 

London, 5.W. 5374 


rmourers & Brasiers’ Company. 
LECTURES IN METALLURGY. 


The Company have arranged for the following 
Lectures to be delivered :- 
At the Sir John Cass Technical Institute, 31, Jewry 
street, Aldgate, E.C., at 6.30 p.m., on the 17th and 
Sist May and 14th June, 1927, by 


H. HATFIELD, Esg., D.So. 


Director of Research, Brown-Firth Laboratory, 
8 





7 : heffield), on 8 : h 
Special Steels and their Application in 
Engineering. 

At the Royal School of Mines. Prince Consort road, 


South Kensington, 8.W.. at 5.30 p.m., on the 18th 


and 25th May and the Ist June, 1927, by 


ULICK R. EVANS, Esg., M.A., 


on 
Corrosion and Passivity of 
Metals. 
ADMISSION FREE, WITHOUT TICKET 


Belfast Harbour. 


The Belfast Harbour Commissioners invite 
TENDERS for the ERECTION of an EXTENSION 
to the GOODS SHED on the West Side of Dufferin 
Dock, Belfast, in accordance with drawings which 
may be seen at the office of the Harbour Engineer, 
Mr. T. 8. Gilbert, M. Inst. C.E., from whom copies 
of the specification of works, form of Tender, and 
any further information may be obtained. 

Tenders on the special form provided for that 
purpose should be addressed to the undersigned and 
must be enclosed in a sealed envelope, endorsed 


Oxidation, 


5418 





“Tender for Extension of Goods Shed,”” and 
delivered not later than Wednesday, the ist June, 
1927. 


The Commissioners do not bind themselves to accept 
the lowest or any Tender 
M. J. WATKINS, 
General Manager and Secretary. 
Belfast, 


Harbour Office, 
3 1927. 


28th April, 
(Sounty Borough of Halifax. 
HALIFAX CORPOIATION WATERWORKS: 
ORPLE RESERVOIRS. 
The Waterworks Cor 


5384 





Committee as prepared to receive 
TENDERS for the CONSTRUCTION of EMBANK.- 
MENTS, &c., for the FORMATION of RESER 
VOIRS with Ancillary Works in the Gorple Valley, 
at a distance of about five miles from the Railway 
Stations of the London, Midland and Scottish Rallwes 
at Burnley, and Hebden Bridge respectively. 
work will consist of the Excavation and Refilling 
Puddle Trenches, Earthwork Embankments, 
Waste Weirs, Watercourses, Discharge Tunnels, Valve 
Shafts and Pipe Lines, of various diameters, including 
Wells, Meter and Valve Houses, &c. Drawings can 
be seen and copies of the specification, schedule and 
form of Tender may be obtained at the offices of 
Messrs. > Hill and Sons (Manchester), Civil 
Engineers, 40, Kennedy-street, Manchester, upon the 
receipt of cheque for Five Guineas. This sum will, 
after the Corporation shall have come to a decision 
upon the Tenders, be returned _to those parties who 
shall have sent in a bona fide Tender, shall not have 
withdrawn the same, and shall have returned the 
documents and drawings lent to them for the purpose 
of making up their Tender. A limited number of sets 
of drawings (uncoloured) are available, and will be 
lent to persons tendering in priority of application 
on receipt of the sum of Three Guineas, which will 
not be returned, Sealed Tenders, endorsed ** Tender 
for Gorple Reservoirs,"” must be forwarded to the 
Town Clerk, Town Hall, Halifax, on or before Mon- 
day, the 30th May, 1927. The Committee do not bind 
themselves to accept the lowest or any Tender. 

PERCY SAUNDERS, 


Town Clerk, 
Town Hall, Halifax, 
27th April, 1927 5357 
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PUBLIC NOTICES 





SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





PUBLIC 
(jreat Southern Railways 
J COMPANY. 
CONTRACTS, 1927. 
The Directors of the Great Southern Railways Com- 
pany are prepared to receive TENDERS for the 
SUPPLY of the undermentioned STORES for six 
months, commencing Ist July, 1927, and alternatively 
for twelve months, commencing the same date : 


No. of No. of 
Form. Form. 
Ambulance Sets Hardware, Sundry, 
and Refills ..... 48 Brass and Iron.. 17 
As bestos Shesting. Hose Pipes, I.R.. 
&« 40 for Vacuum Brake 127 
Axles, Steel, Crank, Implements ...... 21 
for Locos. and india- rubber Goos ry 9A 
Tenders. . ll Iron Bar, B.S 151B 
Axles, Steel Do. Cable for Train 
Straight. for Couplings, &¢ 151A 
Locos, and Ten- Japan, Black, &c. 1 
ders - 168 Lamps, Electric ... 137 
Axles, Steel, a cer ennnine 161 
Straight, for Car- Leather & Leather 
riages & Wagons 103 Goods ......... 3 
Baskets wens 10 Locks . 19 
Buckets, Glvd. . 23 Mantles for Gas 26c 
Brass Fittings for Nails, Wire, Cut, 
Carriages ‘ 18 OG, secceecce 31 
Brass Fittings for Oils 
Water ces 264 Cleaning . 157 
Do. Gas 268 Carriage Axle-box 159 
Brass, Sheet, Wire, Colza - 156 
&e ° . 115 Gas . 157 
Beaters and Picks 135 Linseed - 362 
Blooms, Steel, for Machinery, Pale 159 
Locos. . 109 Paraflin +» 187 
Bolts, Nuts, Rivets eee 136 
and Washers 15 Packing, Asbestos 
Bolts, Fish . 16 MD, e600 45 5e5% 40 
Brooms & Brushes 13 Plaster of Paris, 
Cables, Electric 129 Ridge Tiles, &c 32 
Canvas . 6 Point Rodding, 
Do. Tarpaulin .. 6A Channel tron ... 143 
Carbide ..... . 136 Pins, Loa oom 
Castings, Malle Tape 144 
able 11 Rings ‘ “Washers, 
Do. Steel 110 LR., for Vacuum 
Do. Iron, Signal 152 Bra ecscece 23 
Clothing, Engine- Rivets, Steel, for 
men’s Overalls. . % Boilers 16 
Do. Uniform. 9D Ropes and Twines 4 
Colours, Oil .. 2 Saws _ 145 
Copper Plates for Shovels . 21a 
Loco. Fire-boxes 111 Signal Work Sun 
Copper Rods 112 dries 15k« 
Do, Sheet and Wire 115 Sleeves, . for 
Corks. 39 Vacuum Brake 126 
Cotters, Steel. . Split Soaps . Bt 
138 Soft Goods, ‘ *hamois 
Diaphragms. LR... Skins, &c. 7B 
for Vacuum Springs, Volute, 
Brake .. 125 Steel 107 
Dise Centres, Steel, Steel, Tool . 20 
for Carriage and Do., Spring .. 106 
Wagon Wheels . 1194 | Do., High Speed. 146 
Drysalteries R 3 Do., Plates, Boiler 116 
Driers, Liquid..... 1428 Do. Do., Sheets, 
Drills, Twist, High Angles, Bars, &c. 123 
Dn secaetes El Tin Plates ...... . 22 
Felt Roofing ...... 6p | Tubes, Brass, for 
Ferrules, Steel, for Loco. Boilers ... 114 
Loco Boiler Do . Weldless, Steel 153 
Tubes coe EN yres, Steel for 
PERED sc cccsss 20 Locos. and Ten- 
Flooring, Red and an wteeh «se 104 
White 374 yres, Steel for 
Fluid, Disinfecting 139 Carriages and 
Foundry Requisites 42 Wagons . 105 
Glass, Sheet... A = | Waste, Cotton ° SA 
Grates, Ranges, &c | Wire oe BOA 
Handles, Tool 131 ! 
Forms of Tenders can be obtained on payment of 
6d. each from the Stores Superintendent, General 
Stores Department, G.S. Rlys., Inchicore, Dublin. 


Applications for forms by post must be accompanied 
by postal order Stamps cannot be accepted All 
enquiries for information should be directed to the 
Stores Superintendent 

Patterns may be inspected at the General Stores 
Department, Inchicore, on and after the 13th instant, 
between the hours of 10 a.m. and 4 p.m. (except on 
Saturdays). 

Tenders must be enclosed in the envelope supplied 
for the purpose with each schedule, and must be 
posted so as to be with the undersigned before 5 p.m 
on Wednesday, 25th May. 1927. 

The Directors will not consider any Tender unless 
it is furnished on the Company's form and do not 
bind themselves to accept the lowest or any Tender 

The decision of the Directors will be communicated 


not later than Friday, the 8th July, 1927, to those 
firms only whose Tenders are accepted. 
By Order, 
Cc. E. RILEY, 
Secretary. 
Kingsbridge Terminus, Dublin, 
a 1927 5410 





a ral District 
aL. AINAGE. 


9 
2 


Halstead | R 


COUNCI 

E ARIS COLNE 
ONTRACT NO. 

Te CONTRACTORS 

The Halstead Rural District Council are prepared 
to receive TENDERS for the CONSTRUCTION of 
about 1 MILE of STONEWARE and CAST IRON 
SEWERS of 9in. and 7in. diameter, 
MANHOLES and other APPURTENANCES ; 
for the CONSTRUCTION of a PUMPING STATION 


and about ONE-THIRD of a MILE 7in. diameter 
CAST IRON_ RISING MAIN, TWO SETTLEMENT 
TANKS, EFFLUENT CARRIERS, EFFLUENT 


PIPE, FENCING, and other WORKS at Earls Colne, 
Essex, within 1 mile of White Colne Station, all in 
accordance with plans and specification prepared by 
the Engineers, Messrs. John Taylor and Sons, Caxton 
House, Westminster, 8.W 

Copies of the specification, bill of quantities, and 
form of Tender may be obtained and the drawings 
may be seen at the offices of the Engineers upon pay- 
ment of £5 (cheque only), which will be returned upon 
receipt of a bona fide Tender. 





Sealed Tenders, endorsed ** Earls Colne Drainage, 
Contract No. 2," addressed to the undersigned at his 
offices, must be received before 10 a.m. on Wednesday, 
the 25th day of May, 1927. 

The Council do not bind themselves to accept the 
lowest or any Tender 

By Order, 
5. R. LONG, 
Clerk to the Council 

Union Offices, Halstead, Essex, 

28th April, 1927. 5390 





[ihe South Indian Railway Com- 
PANY, LIMITED. 

1e pegipee are pre pared to receive TENDERS for 

SUPPLY of: 

1. ROL LED STEEL DISC WHEELS and AXLES 






2, STEEL TYRES for CARRIAGES and WAGONS 
3. LAMINATED SPRINGS, &c. 
4. STEEL WORK for BRIDGES 
OPPER TUBE PLATES (FLANGED) 
¢ STEEL DRAW-BARS for WAGONS. 
ROLLED STEEL ANGLES and STEEL 
BILLETS 


available 


Specifications and forms of Tender will be 
West- 


Petty France, 


at the Company's Offices, 91, 
minster, 8.W. 1 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘** Tender for Rolled Steel Dise Wheels and 
Axles,"’ or as the case may be, must be left with the 
undersigned not later than Twelve Noon on Friday, 


20th May, 1927. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

4 charge, which will not be returned, hao be made 
of £1 for each copy of Specification No. 1, of 10s. for 
each copy of Specifications Nos. 2, 3, atid >. , and of 
5s. for each copy of Specifications Nos ‘_ 

Copies of the drawings may be AT HY ‘at the 
offices of the Company's Consulting Engineers, 
Messrs, Robert White and Partners, 3, Victoria-street, 
Westminster, 5.W. 1 


the 


A. MUIRHEAD, 
Managing Director. 


City of By an 
BOOSTER PUMP 


OUSE AND NO. 3 


BORE-HOLE ahs, USES, BURTON 
conTRACr No. J} 
The Water Committee is » receive TEN- 


prep: te 
DERS for the ERECTION of Bu TL DINGS, WATER 
RECEIVING CHAMBER, &c., at the Burton Joyce 
Works. 

Drawings may be seen and copies of the general 
conditions of contract, specification, bill of quan- 
tities, and form of Tender, &c., may be obtained on 
application to Mr. T. Wallis Gordon, City Engineer 
and Surveyor, Guildhall, Nottingham, on payment 
of Two Pounds, which will be returned on receipt of 
a bona fide Tender. 

Sealed Tenders are to be delivered, in the official 
envelope provided, to the by ay not later than 

p.m. on Monday, the 23rd May, 1 

The lowest or any Tender will not necessarily be 
accepted, and Tenders will only be considered from 
firms having the necessary plant and experience and 
who conform with the conditions of the contract as 
regards paying the local standard rate of wages, &c., 
and with the working rules of the Nottingham district. 


By Order, 
WwW. J. BOARD, 
Town Clerk 


927. 


Guildhall, Nottingham, 


27th April, 1927 
[ihe 


5386 





Madras and Southern 


MAHRATTA RAILWAY COMPANY, Ltd... 

25, Buckiaghom Palace-road, Westminster, S.W. 1, 
invite TENDERS for :— 

900 PAIRS WHEELS and AXLES for CAR. 

RIAGES and WAGONS M.G (with DISC 


CENTRES and SANDBERG SORBITIC TYRES 
Tenders are due in on Tuesday, 24th May, 1927, by 
2 p.m. Tender form obtainable at above address ; 
fee One Guinea, which is not returnable. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 





TO SAFE MANUFACTURERS. 
THOMAS WALLIS & CO., 
Ltd., 
invite TENDERS for the regular supply of 


STANDARD 
PATTERN SAFES 


in quantities. 


Write, giving full particulars, prices, etc., to 


Office Furniture Department, 

THOMAS WALLIS & CO., LTD., 

Holborn Circus, London, E.C. 1. 
Telephone: Central 9731. 


Borough. of Guildford. 


WATERWORKS EXTERSIONS. 
CLERK OF WORKS 

The Corporation invite APPLICATIONS for the 

APPOINTMENT of CLERK of WORKS in connection 

with a Contract for Laying 2913 Yards of 18in. and 


5393 





594 Yards of 6in. Cast Iron Water Mains in the 
borough area. 
Applications, stating the age of the candidate and 


accompanied by copies of three recent testimonials, 
should state details of the candidate's experience in 
supervising work of this character and particularly in 
the use of lead wool for pipe joints, and should be 


sent by post to the Consulting Engineer, Mr. Percy 


Griffith, M. Inst. C_E., F.G.S., 39, Victoria-street, 
Ww estminster, S.W. 1, not later than the 13th of May. 
1927. 


The appointment will be for the period required 
for the completion of the contract, or for such other 
period as the ‘oem may determine. Salary 
£6 6s. per wee! 

c. H. WOOD, 


Town Clerk. 


Town Clerk’s Office, Guildford, 
M 53904 


ay, 1927 





’ tian State Railways. 
A , or} ONE BOILER INSPECTOR, 
salary annum ; -_ ay Loco. 
SUPERINTENDEN T. salary £540 

QUALIFICATIONS POR BOILER. INSPECTOR. 
Mast be between 30 and 40 years of age. 
Must have served a regular apprenticeship either 
with a Railway Company or a firm of Locomotive 
Builders. 

Must be fully qualified to examine and report on 
the condition of boilers. 
Must bave had wide experience in Boiler Repair 
or 


Must have had experience in the control of 
In addition to re! "tm Boiler Todt ‘Work, 
experience in the Running Department of a Railway 
would be desirable 
QU ALIFICATIONS FOR DISTRICT LOCO. 
Yor ey 
Must bave bats ood general and a ry 4 
tion and hold an Engineering Degree o: a Membe: 
or A ate Member of the Tostitution. of Mechanical 
Engineers or of the Institution of Civil Engineers. 
Must have served lar apprenticeship in the 
‘workshops of an European Railway and bave had 
experience in the Running Department on the foot 
plate and in Shed Managemen 
Must be tactful and of firm character, resourceful 
and capable of controlling men. 
Age should about 30 to 35 years. 
Appointment will be in  - case for two years. 
Applications should be made to 
THE ee 2 (NsPuCTING ENGINEER, 
tian Government, 
4), Totnilh, street, London, 8.W. 1, 
from whom copy of application form and copy of 
contract form can be obtained, All communications 
should be, marked at top left-hand corner ** Boiler 
pector *’ or “* District Loco. ames”? 
341 





R equired by the Port of 
London Authority, the SERVICES of a First- 
class DRAUGHTSMAN, capable of designing Steel 
Bridges, Lock Gates, Caissons, and other items in the 
equipment of a large port. 

Applicants are required to have a sound theoretical 
knowledge and practical experience of steel wor 
construction. ; 

Scale of pay £300, rising by annual increments of 
£15 to £425 per annum. 

Commencing salary according to qualifications. 
Applications, stating age, training and ex perience, 
should be addressed to the STAFF MANAGER, Port 


Goaaron REQD., 
4 ¢ 


Lan... -% 
ical Plant, Estimating and Quantity Wer 
pply, LAURTE 
hall-st., 
A 


with Good 


Senior, £300 p.a.; junior, £200 p.a.—A 
~~ CO., Employment Specialists, 28, Basing 
E.C, 2. "No preliminary fee. 


E -ENGINE-ROOM ARTIFICER, Royal 
sSotkermaker. 14 years’ 
ett Basler 
Cra ngineer. it 
boilers and —yery 2 lent A gantee 
thr hout war.—Address, P3134, The Engineer Office, 





P3145, The Engineer Office. 


Bridge 


EQUIRED for Engineer's Office in London, First- 
class MAN experienced I 
Address, stating experience, age, and cutany, pequtees, 
145 


Jesign.- 


A 





JANTED, DRAUGHTSM 


V 


AN, 


Ex 
design of High-speed Crude Oi 
salary for suitable applicant.—Address, giving fullest 
particulars, 5348, The Engineer Office. 


53 


enced in_ the 
Engines. Good 


48 a 





\ JANTED for 
maximum age 30, 

General knowledge of 

applied to industrial 


and 
Experience of works maintenance desirable. 
stating age, training and experience (giving dates), 
wages required, P3141, The Engineer Office. P3141 a 


Westminster, 
technical school 
Building 
manufacturing works. 
—Address, 
and 


Construct 


DRAUGHTSMAN, 
training. 
as 


ion 





TANTED, TWO 
MECHANICAL 


or TE 


\ 


ledge preferred.—Apply, 
salary required, to LAUR 
Ltd., Gothic Works, Norwic 


{REE 


DRAUGHTSM 
PROVERS seeking experience ; 
stating age, 
ENCE 


h 


Good J 
EN 


UNIOR 


or I 

some electrical know- 
experience, and 
SCOTT and CO., 


5420 A 





VHIE F DRAUGHTSMAN, 
oo 
* Pn. 
Apply, 
28, Basinghall-st., 


Aged 28/40. Goo 
LAURIE and CO., 
E.C. 2 


i Design and Hydraulic 


with Good Exp. 
Machinery, 
to capable man 


i sal 


Machine 
REQD., 


Employment Specialists, 


No preliminary 


fee. 


5423 A 





R au GHTSMAN, as 


I 


ASSISTANT 


to ¢ 


‘HIFF, 





Work. 


Air Compressor design.—Ad 


rience, and salary required, 5411, 


dress, 


WANTED ; should be capestenesd in all classes 

of Marine Work and be . t.. or have a 

B.Sc. Degree State age. <analiine shortly—-and 

salary expected.—-Address, P3136, The Engineer Office. 
OA 

RAUGHTSMAN REQUIRED for Engine Detail 


Preference given to one experienced in 
stating age, 
The Engineer Office. 


ex pe- 


1A 





L 


RAUGHTSMAN REQUIRED in Kent for 12 to 18 





months, experien in Ferro-concrete and 

Structural Steel. Sound technical education. State 

age and salary.—Address, 5421 The Engineer Office 
542. a 

I RAUGHTSMAN REQUIRED Temporarily for 

office in Westminster; one accustomed to 

Structural Steel Work.—Address, stating age, salary, 
and experience, 5385, The Engineer Office. 5385 A 





Centrifugal Pumps. 


required.—Address, 5388, The Engineer Office 


RAUGHTSMAN REQUIRED, with Experience in 
State experience and salary 


5388 a 





required. 


Condensing Plants 
Address, 5395, 


RAUGHTSMAN WANTE 


P3124, The Engineer Office 


RAUGHTSMEN REQUTRED, 


D, 


ferably experienced in Condensers, 
aud Marine and Power Station 
Address, stating age, experience, 


A 


London District. 
Evaporators, 
Plant 

and salary required, 


uxiliary 


with Experience in 
State experience and salary 


The Engineer Office. 5395 a 


Pre 


S124 A 





)IRST-CLASS 


salary required, 


STRUCTURAL 

with experience of Bridge Work. 
London district.—Addreas, stating experience, 
P3144, The Engineer Office 


RE 


DRAUGHTSMEN, 
SQUIRED for 
age, and 
P3144 A 





UNIOR 
* 
Engineering.— Apply 
ex perience, 
Bouverie-street, London. 


by lett 


DRAUGHTSMAN 
with knowledge of Printing Machine and General 
giving references and 


for 


er, 


to WORKS MANAGER, 


Engineer's 


Daily 
P3 


Office, 


News,”’ 


148 A 





\ chester District. 


class men.—Address, 5371, 


all kinds of framed structures. 


TRUCTURAL DRAUGHTSMEN WANTED, Man- 
Reliable men, used to detailing 
Good pay for first- 
The Engineer oe 
87 


71 A 





YTRUCTURAL STEEL 
‘ REQUIRED, one able 
contracts without supervisio 


Address 


WORK 
to design and carry out 
Competent men only 


DRAUGHTSMAN 


need apply. State age, experience, and salary re 
quired, and when at liberty Yorkshire =— 
P3129, The Engineer Office P3129 a 





YTRUCTURAL STEEL 
WANTED, London 
preparation 
age, 
The The Engineer Office. 


district, 
of workshop details 
previous experience and salary 


Address, 


ex pected, 


WORK DRAUGHTSMAN 
experienced 


in 
stating 
5415, 


5415 A 





ANTED, Experienced 


Ww 


Address, giving full 


HEAD 


FOREMAN 
Ironfoundry in the North of England 
cants must be capable of dealing with Marine Work 
of the highest class, both Admiralty and mercantile, 
and of turning out the work at com 


for 
Appli 


petitive costs.— 
particulars of experience. age, 
and wages required, 5426, The Engineer Office. 5426 a 





ledge of Pipe 
ability.—Address, 5142 


Machinery absolutely essential. 
. The Engineer Office 


ITTER and MAINTENANCE MAN REQUIRED. 

Sutton district, for Chemical Works. 
Fitting and General Running Repairs to 
Wages age tr to 
os 


Good know 





SITUATIONS WANTED 





CLS IL 


of 


Railway, Sewage, &c. 
Engineer Office. _ 


pA. ‘ioomah by periodic visits. 
&c.— Address, ss. The 


SROmaEE OPEN to UNDERTAKE 
OUT WORKS. 


Contracts 


Water, 





))LECTRICAL ENGINEER 
4 SEEK 
rience, excellent 
Engineer Office. 


references. 


(34), 


S responsible POSITION ; 
Address, 


B.Se., A.M.I.E.E., 


12 years’ expe- 


P31 


P3132, 


The 
32 8B 





A NGINEER, Age 23, REQUIRES CHANGE, Home 
4 or abroad. Good fitter and turner, 
knowledge of suction gas and steam engines and plant. 
—Address, P3137, The Engineer Office. 13 


thorough 


7B 





INEER, A.C.G.1., 


) he - 


GI. Mech. E., 
SEEKS POST, home or abroad ; 








COPIES or Testmontats, NOT Ontcivals, UNLESS 
SPECIFICALLY REQUESTED. 
y TANTED for a British Engineering Firm with 
first-class home agencies in Bombay, an 
ASSISTANT with Mechanical Engineering training. 
Age between 24 and 28, unmarried Commencing 
salary with annual increases the equivalent of £450 
to £500, according to qualifications.— Reply in writing, 
with copies of testimonials and, if possible, a photo- 
graph, to Box Z.P. 247, c/o wy vs =? o9ws 
Agency, Fenchurch-avenue, London, E.C. 3. 5430 


WAREZ. SIX First-class COMBUSTION ENGI- 
EERS; experience Pulverised Coal essential.— 





types steam. I. 
marine repairs; knowled 
practice, estimating, &c.- 
neer Office. 


and mac 


0. 
-Address, P3123, The Pe 
P312 


f Li " EC. : 
Se Fee eITC ‘HIE, ' college, four years works, 18 months D.O.; good 
Secretary. general experience turbines, pumps, Diesel engines, 

2ud May, 1927 5420 &c.— Address, P3143, The Engineer Office. P3143 B 
ITU YNGINEER (26) DESIRES POSITION. College 
Ss ATIONS OPEN technical training (certificate), experience various 


C., hydraulic and refrigerating plants, 


shop 





railway, Ye eng. experience. 
Manager, Chief Draughteman. 
mach. shops, erection, 
Address, 5324, The Engineer O 


inspection, travelling, 
Office. 


wide 
Gen 


Ks (40), Now Abroad, DISENGAGED 
Speaks Spanish. 


56324 B 





)NGINEER (30), 


4 POSITION, machine, 


fitting 


shops, 


Public School Man, REQUIRES 


D.O. 


5 years research, testing a d experimental work, coal 


Apply by letter, giving full qualifications, experience, 

cleaning and handling. Plant design, erection, main- 
7 ad tains i oe 8 wy tenance experience. Used to control of men.— Address, 
; — acces ‘5360 4 | P3119, The Engineer Office. P3119 B 








YDRAULIC ENGINEER, with Proper Drawing- 
office and practical experience relating to Water 
Power and Irrigation Work, REQUIRED as Head of 








91, 


Petty France, 
grd 


Westeatneen, 8.W. 1, 
May, 102 6416 


Drawing-office, London,—Address, 6428, The Engi- 
neer Office, 6428 a 


STIMATING ENGINEER, Used Preparing Tech- 


4 ae ae condensing plants, including heat 
balance, thor 2. electrical knowledge, RE- 
QUIRES pee GAGEME now free.—Address, 
P3130 The Engineer Oma. P3139 = 


Faist » 


NIRST-CLASS MECHANICAL and ELECTRICAL AL 
ENGINEER SEEKS POSITION of RESPONS)- 
BILITY. Well educa fully qualified, age 39 
Construction, operation, experimental and commercial 
experience at home and abroad. Foc neuist 
Excellent references,-Address, P3150, The Enxincer 
Office. 150 & 
——— 
YENTLEMAN, with Large Experience, Iron, Steel, 
tubes and engineering, DESIRES APPO NT: 
MENT as Commercial Manager, Secretary, s,jex 
Manager or Buyer. Fellow of Chartered Instity of 
Secretaries, skilled in public company work,—Add yea. 
P3147, The Engineer Office. P3147 » 











1926, London Univer 
CIVIL 
near 


‘RADUATE, ity 


ENGINEER ING 
London .—Addry 


B Se. Hons., 
22, REQUIRES 
APPOINTMENT in ofr 

P3120, The Engineer Office. P3120 » 


N ARINE ENGINEER, with Knowledge of Ship. 
building and repairs. also acted as superin 
tendent, DESIRES POST as Superintendent or 

forks Manager in Power Station or any Engineering 

Works ; 20 years chief engineer, energetic and strict 

disciplinarian ; at liberty end of May.— Address 

P3123, The Engineer Office P3128 ; 


M excellent connection, 
shipowners, shipbuilders, 
SEEKS APPOINTMENT as Representative t 
Company desirous of extending their business, F rst. 
class references and proof of capabilities supplic 
Address, P3121, The Engineer Office. P3121 


I, 

M. commercial and sales experience obtained 
and abroad, DESIRES to GET inte TOUCH «x ith 
FIRM of repute in position where organisation an: 
business of importance requires development. Lar, 
personal connection, accustomed to contre! staff anu 
employees. Own office available in London 
required Investment considered.-Address, P3!2>, 
Tae Engineer Office P3127 








ENGINEER, A.M.I. Mech I 
railways, loco. builders: 
and consulting enginerrs: 


ECHANICAL 





MECH. E.. AM.IC.E., Wide Engineer 


ere 





PRACTICAL FOUNDRYMAN, with 20 Years 
experience as foreman and manager, ix 
OPEN for ENGAGEMENT. An acknowledged 
expert on Internal Combustion Cylinders and 
Aluminium Castings.—Address, P3139. The 
Engineer (Office P3139 B 





16, DESIRES to 
‘EERING WORK= 


Pets BLIC SCHOOL BOY, e 
TER MOTOR ENGI 


Would Tas small premium if aseu position would 
be offered. —-Write, Z.X. 209, care Deacon's, 9, Fen 
church-avenue, E.C. 3. 5414 Bb 





7OUNG ENGINEER (28) SEEKS APPOINTMENT 
Ex public school and technical training. 3 years 
2 years assistant engineer. Excellent test: 


D.O., 
“ZR, 184,"" 8, Feneburch 
5328 » 


monials. — Address, 
avenue, F.C. 3. _ 


Cae, a eee and DESIGNER 

M.I.M 22 years’ experience, marine eng 
turbines, fe * engines, rollers, DESIRES 
CHANGE ; 


prefer position as Works Manager — 
Address, P3102, Tne Engineer Office. P3102 B 
yee GHTSMAN, Senior, with a Good Engineering 
experience and an up-to-date knowledge of 
modern production requirements, DESIRES CHAN‘ 


A responsible position is wanted.—BM FPRH. 
London, W.C. 1. P3 


ERMAN—SHORTHAND TYPIST. Young Wel! 
w educated Scotewoman, 2} years’ office experience 
in Berlin with important German encineers.——Apply. 
Miss KERR, 1, Devonshire Mansions, Bromelis-road, 
S.W.4 





=). 











bi _ P3125 3B 


PARTNERSHIPS 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
er wish to buy or sell a 
BUSINESS or WORKS 
Write: 

WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 

Lendoa, E.C. 4. 

Established over 75 years. 











If you wish to purchase or sell a 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 


JRODUCTION FACILITIES REQUIRED for Ford- 
I son Attachment to be universally marketed 
through their agents. Joint ownership of designs and 
pending and prospective patents offered for financial 














assistance. Principals only,—Address, ram. ane 
Engineer Office. 
EDUCATIONAL 

ORRESPORDERCE B Covnene for Uaty and 

sinene. ns piv., 
My I BEAMrATTOS 
y Mr. 

. "(onours). Eng., Lond M. Inst. 
C.E., v E . M.R.B.L, 
F.R.S.A., &c. Excellent results at all Exams.. 
comprising | pues successes. Oourses mer 
commence at any time.—Apply to Mr. TREVO 
W. PHILLIPS, B.Sc. (Hons.), A.M.1.C.E. oo 
SOHN-STREET, LIVERPOOL. ‘Tel. iy: 

JO 
1118.—London Office : 65, Chancery-lane, lane, W.c. 2. 





a a ee Appoint: 
Ley nistrative ppoint- 
to — ay thorough now 











ments are men 
ledge of o Mechan ical Draugh Enrol for =y 
short intensive ome ety ‘Tultton, which gives 
<4 the choice of Mechanical, Civil, Structural, 
— ashi “se ~y candidate .. 
J pespens DP you are a 

bra nation, don’t be one of those who 
fail throug h - bye pl 8 in gory" > oe te} 
booklet, stat ne are in 

in. PERCY P ITMAN, M.1. Mech. E., 25. 


Vic- 
toria-street, Lenten. 5.W. 1 (Established 1894). 





For continuation of SmalkjAdver- 





tisements see page 3. 
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A Seven-Day Journal per twenty-four hours was only 64-75 tons, which 


The Tees Improvement Scheme. 


In a Journal note published in our issue of March 
llth we outlined the new proposals of the Conserv- 
ancy Commissioners for improving the river Tees. 
At a meeting of payers of Tees dues, wharf-owners, 
shipowners and representatives of industrial under- 
takings, which was held at Middlesbrough on Monday, 
May 2nd, details of the new scheme for the proposed 
deepening, widening and the general improvement of 
the river were given by Sir Hugh Bell, chairman of 
the Tees Conservancy Commission. Sir Hugh traced 
the development of the Tees from the tortuous narrow 
stream of 1852 when the Tees Commission was formed, 
to the existing waterway which can now accom- 
modate vessels of over 14,000 tons. He referred to 
the abandoned proposal of the North-Eastern Rail- 
way Company to construct docks at Wilton, and said 
that, although the Commissioners were still of opinion 
that the river did not offer facilities which would 
enable it to compete with Antwerp and Rotterdam, 
yet money was to be spent to reduce the difference 
between such ports and the Tees. The improvement 
scheme, which was now proposed by the Commis- 
sioners, involved, according to the engineer's esti- 
mates, an expenditure of £571,000, and the estimated 
cost of new plant which would be necessary to carry 
out the work was about £234,000. Sir Hugh went 
on to say that he would not attempt to disguise the 
fact that the revenue from the river would have to 
be increased by quite 10 per cent., but it was hoped 
that the whole of the burden of cost would not have 
to be met by increased charges, as the revenue from 
the river was increasing. It was further pointed out 
that there was nothing in the present scheme to 
prejudice the construction of new docks at some 
future date. The scheme, as outlined by Sir Hugh 
Bell, was welcomed by those present at the meeting. 


The Institute of Fuel. 


As the President of both the Institution of Fuel 
Technology and the Institution of Fuel Economy 
Engineers, Sir Alfred Mond, it will be recalled, 


suggested in November last that the two existing | 


Institutions should be merged into one new body. 
At a meeting, which was held at 37, Lowndes-square, 
S.W. 1, on Friday afternoon of last week, April 29th, 
under the chairmanship of Sir Alfred, the final steps 
for the fusion of the two Institutions were taken, and 


the newly constituted Institute was brought into | 


being. It is announced that the name of the merged 
Institutions will be ‘* The Institute of Fuel,”’ and that 
the Councils of both the Institutions have been 
united to form a single Council. A new Gouncil 
will be elected by ballot in the coming autumn. 
The honorary secretaries of the two Institutions are 
the joint secretaries of the new body. Sir Alfred 
Mond, who proposed the formal resolutions to give 
effect to the fusion, expressed his gratification that 
the union had been successfully accomplished, and 
thanked all who had co-operated to bring it about. 
He referred to the interest which the Government 
was showing in the important problems connected 
with fuel economy and technology, and went on to 
say that he was Chairman of the National Fuel and 
Power Committee which had been appointed by the 
Government. That Committee, Sir Alfred Mond 
said, was progressing favourably with its work, and 
it was of the utmost importance, he thought, that 
there should be a unified institute to advise both it 
and the community on technical matters. The resolu- 
tions were seconded by Sir Hugo Hirst, who also 
referred to the necessity of a unified body which 
could deal authoritatively with the problem of fuel 
technology. Sir William Larke proposed and Sir 
Philip Dawson seconded that Mr. H. L. Pirie and 
Mr. Edgar C. Evans, the secretaries of the respective 
institutions, be appointed the joint honorary secre- 
taries of the new Institute of Fuel. 


The Swedish-American Motor Liner 
Gripsholm. 


In THE ENGINEER for November 27th, 1925, and | and js propelled by triple-screw machinery, with a 


the two following issues will be found a full descrip- 
tion of the 18,000-ton Swedish-American twin-screw | 
liner Gripsholm, the first Transatlantic motor liner, 
which, it will be recalled, was built by Sir W. G. | 
Armstrong, Whitworth and Co., Ltd., at Newcastle- 
on-Tyne, and equipped with Burmeister and Wain | 
double-acting four-cycle engines of 13,500 total 
propulsive 8.H.P., along with three 500 B.H.P. 
oil engines driving electric generators, and three 
700 B.H.P. engines for the main air compressors. 
Burmeister and Wain, Ltd., have recently published 
the actual log data for the Gripsholm during the 
whole of her first year of service, which included ten 
round voyages from Gothenburg to New York, and 
a short cruise in Scandinavian waters in July, 1926. 
The results, which are reprinted in brochure form, 
with illustrations and drawings of the ship and her 
machinery, will be of considerable value to all who 
are interested in the progress of the large motor- 


| 





propelled liner. We note that the average amount of 


fuel oil used on the maiden voyage for all purposes 


was made up of 47-2 tons for the main engines, 10-4 
tons for generators and compressors, 6-4 tons for 
the heating boiler, and 0-75 tons for the galley. The 
vessel made an average speed, according to the log, 
of 16-35 knots, the maximum speed for twenty-four 
hours being 17-3 knots in fine weather. In some of 
the later voyages the fuel consumptions were down 
to 55-92 tons of oil fuel per twenty-four hours for all 
purposes, and a figure of 53-87 tons of fuel used was 
obtained when cruising at 16-3 knots. From the 
particulars given, we note that the engines behaved 
well in all weathers, both under full power and when 
mancuvring, and there was no necessity to prolong 
any stay in port for inspection or overbaul, while the 
machinery, after the tenth voyage, was found in 
complete working order. 


| Mr. Maurice S. Gibb. 


| ‘THe election of Mr. Maurice 8. Gibb as President 
of the North-East Coast Institution of Engineers and 
Shipbuilders, in succession to Sir Eustace Tennyson 
d’Eyncourt, will be well received in marine engineer- 
ing circles in the North of England. The new Pre- 
|sident is managing director of the Central Marine 
| Engine Works of William Gray and Co., Ltd., of West 
| Hartlepool. He obtained his practical training at 
| those works and afterwards went to sea as a marine 
engineer in ships of the Aberdeen Line and the White 
Star Line. Before returning to the Central Marine 
Engine Works, Mr. Gibb was for some years outside 
|machinery superintendent for the North-Eastern 
| Railway Company. During the war period he was 
Director of Munitions Supply at the Ministry of 
| Munitions, and was later the representative of the 
| Ministry in charge of the national projectile factory at 
| Birtley. Mr. Gibb has been an active member of 
| the Institution of which he has now been elected 
| President, and is one of its representatives on the 
| Technical Committee of Lloyd’s Register of Shipping. 
|In recent years Mr. Gibb has interested himself in 
improving the efficiency of the quadruple-expansion 
marine steam engine. Engines designed for a working 
pressure of 265 lb. were installed by the Central Marine 
| Engine Works in the Ellerman liner City of Bath, 





money on extensive repairs. The Conquest, a sister 
to the Centaur, was built by Armstrongs, and com- 
pleted in December, 1916. She saw a great deal of 
arduous service, but shared with her sister vessels 
the extraordinary immunity of this class, no unit of 
which was destroyed by the enemy, though many 
sustained damage from mine and torpedo. The 
Conquest is a ship of 3750 tons, equipped with Parsons 
turbines of 40,000 shaft horse-power. The contract 
speed of 28-5 knots was attained with difficulty, 
owing to the addition of many fittings not provided 
for in the original design. The present armament 
consists of five 6in. guns and two 3in. A.A. pieces, 
with two submerged torpedo tubes. The ships of 
this class have excellent underwater protection, and 
showed themselves capable Of resisting severe punish- 
ment. They have, however, been rendered obsolete 
by the new 10,000-ton cruisers, armed with 8in. guns, 
which the Washington Treaty has virtually imposed 
as the standard type of the future for all navies. 
It is only a question of years before the last of the 
twenty-five ““C” class cruisers now on the Navy 
List is handed over to the shipbreaker. 


Mechanization in the Army. 


On May Ist, as officially announced by the War 
Office, Colonel R. J. Collins, late Director of Military 
Training in India, took over the command under the 
orders of Major-General Sir John Burnett-Stuart, of a 
new experimental force of completely mechanized 
units which is being assembled at Tidworth. The 
object aimed at in creating this new force is to discover 
from practical experience the effect of mechanization 
on the organisation and the tactical employment of 
highly mobile units. It is stated that the force will 
include a tank battalion ; an armoured car company ; 
a field brigade, Royal Artillery ; a pack battalion, 
Royal Artillery ; afield company, Royal Engineers ; 
a signal unit; and an infantry battalion re-equipped 
as a machine gun unit with thirty-six machine guns. 
The hope is expressed that the results of the tests to 
which the various units will be subjected during the 
training season will be of very material value in 
guiding the further development of mechanization 
in the Army as a whole. 


Cambridge University Appointments Board. 





special features of the machinery equipment being air 
pre-heaters and high-pressure feed heaters. 


Recently Re-conditioned Steamships. 


THE reconditioned White Star liner Albertic, which 
|} sailed from Liverpool with a large complement of 
passengers for Montreal, arrived on April 30th. She is 
believed to be the largest steamship to call at Mon- 
|treel with passengers. The Albertic was formerly 
the Ohio of the Royal Mail Company’s Southampton- 
New York service, and is a ship of 18,940 tons gross. 
Another liner which, having undergone extensive 
alterations at the yard of her builders, Harland and 
Wolff, Ltd., of Belfast, has now been returned to her 
owner, the Pacific Steam Navigation Company, is 
the 15,500-ton Orbita. The boilers of this vessel have 
been converted for oil burning, and the ship has been 
adapted for the South American service by the 
alteration of the passenger accommodation from 
, cabin and third class to first, second and third class. 
| Some ten days ago the Canadian Skirmisher, belonging 
| to the Canadian Government Mercantile Marine, 
| sailed from the Mersey to St. John, N.B., to take up 
| regular service between Canada and the British West 
| Indies. About ten weeks ago this ship arrived at the 
| Birkenhead yard of Cammell Laird and Co., Ltd., as 
| & cargo vessel and, in a short space of time, she was 
| converted for passenger service by the fitting up of 
cabin accommodation. A sister ship, the Canadian 
Pathfinder, is also undergoing conversion at Birken- 
head, and it is expected that she, too, will be com- 
pleted in record time. Good progress is being made 
with the reconditioning of the Canadian Pacific liner 
Empress of Australia by the Fairfield Shipbuilding 
and Engineering Company, Ltd., and she is expected 
to make her first sailing to the St. Lawrence at the 
jend of June. On Wednesday last the White Star 
| Liner Calgaric, formerly the Orca, of the Royal Mail 
| Steam Packet Company, which has been reconditioned 
and had third-class accommodation added, sailed 
from Liverpool for Canada. She is a 16,000-ton 
| Harland and Wolff-built liner, with a length of 575ft., 








central low-pressure turbine and four-cylinder triple- 
expansion engines on the wing shafts. 


Cruisers to be Scrapped. 


Ir is officially announced that the cruiser Conquest 
is to be paid off for disposal early next year. This 
ship is a unit of the numerous “C”’ class, which at 
present comprises more than half of our entire 
cruiser establishment. Although the vessels in 
question were built with a special view to service in 
the North Sea, primarily as scouts and flotilla flag- 


In dealing with the subject of engineering educa- 
tion at the University of Cambridge in our issue of 
October 24th, 1924, on which occasion we published 
a full description of the laboratories of the engineering 
department of the University, reference was made to 
the success which had attended the efforts of the 
Appointments Board, in finding posts for graduates 
from the Cambridge Engineering School. We have 
just received from the Board a report of its twenty- 
five years’ work, which ended February 27th, 1927. 
In it the origin and constitution of the Board are 
dealt with, and its work is described and reviewed. 
Particular interest attaches to the period embracing 
the vears 1921-1926. In those years over 757 educa- 
tional appointments have been filled. Some 177 firms 
and industrial organisations have appointed Cam- 
bridge graduates on the administrative sides of their 
businesses, whilst 47 fixms have taken scientific 
assistants. Turning to engineering, appointments 
have been made by no less than 128 different bodies 
representing all branches of engineering activity, 
and 409 graduates were placed. Works experience 
was further obtained by 111 students during the long 
vacation. Other appointments include those made 
in agriculture and forestry, whilst administrative 
and scientific appointments in the Civil Service, in 
the Crown Colonies, as well as civil, scientific and 
railway appointments at home are recorded. In the 
report referred to statistics dealing with appoint- 
ments and registrations are given. From the tables 
in the report it would appear that of the total number 
of students taking the degree of Bachelor of Arts in 
any given academic year, about one-half register 
their names with the Board, and about one-third 
of the whole number, or three-fifths of those who make 
application, obtain appointments through the Board. 


Floods on the Mississippi River. 


On Friday of last week, April 29th, engineers blasted 
away by dynamite a portion of the levee or embank- 
ment of the Mississippi at Poydras, fifteen miles below 
the City of New Orleans, with the object of reducing 
the flood level of the river. In the year 1922, in a 
similar situation, a failure of the levee at the same 
point in the river lowered the water level at the city 
some 2ft. in thirty-six hours. The operation, which 
was carried out on Friday last, and which has since 
been supplemented by further widenings of the breach 
then made, has, however, only served to lower the 
level of water at New Orleans some Sin. Additional 
complications have arisen owing to the river Mis- 
sissippi and its tributaries breaking the levees at points 
north of Vicksburg and New Orleans, and there is 


ships, they have been largely employed since the war | fear that the return of these flood waters from upper 


on foreign service, despite their modest displacement, 


restricted endurance, and cramped accommodation. | afforded by the spillway made at Poydras. 


Louisiana may counteract, to some extent, the relief 
President 






















































































































As their place is taken by the new “A” and “B” 
class ships of ocean-going design, they will be trans- 
ferred to the sale list, the first to go being those which 
no longer justify the expenditure of heavy sums of 


Coolidge has instructed the U.S. Army Corps of Engi- 
neers and the River Mississippi Commission to draw 
up a comprehensive plan for submission to Congress 
in order that future floods may be prevented. 
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The Modern Steam Engine and 
Internal Combustion Motors. 
By MAURICE DEMOULIN. 
No. IV.* 


THE use of high pressures in boilers could not alone 
increase the efficiency. It was also necessary to 
know how to use steam economically in the engine 
itself. The problem to be solved can be thus stated : 
Expand the steam in the cylinders or in any receiving 
apparatus, such as turbines, up to the limit correspond- 
ing to the vacuum in the condenser, which ought 
to be as high as possible. The problem would have 
been easily solved were the engine cycle ideal and 
adiabatic, which it is far from being. In other 
words, when the difference T—t which corresponded 
to a theoretical efficiency of 44 per cent. was 
obtained, there occurred in the whole cycle losses 
of heat which lowered in a great measure the final 
efficiency. These losses have been the object of long 
and profitable researches by Clausius, Rankin, Hirn, 
Cotterill, Thurston and many others, and are, as is 
well known, completely analysable to-day. 

The expansion of saturated steam in one cylinder 
is only suitable for relatively low pressures—say, for 
example, 90 lb.—-by reason of the initial condensation 
which takes place in the cylinder and materially lowers 
the efficiency. This defect increases rapidly with 
the ratio of expansion. Decisive and well conducted 
experiments made years ago in France showed that, 
for a Corliss engine, condensation thus caused for satu- 
rated steam increased from 14 per cent. for a working 
pressure of 64 lb. with an admission of 30 per cent. of 
the stroke, to 53 per cent. for a working pressure of 
128 Ib. and an admission of 4 per cent. Saturated 
steam is far from possessing the properties of a perfect 
gas. It is therefore bad policy to expand such steam 
in one cylinder, whatever be the system of valve gear, 
and in spite of the use of a steam jacket, to more than 
three to four times its initial volume. If expansion 
be carried further, internal condensation and re-evapo- 
ration occur to a degree which is notably detrimental 
to thermal efficiency; high piston speeds being 
only a partial remedy. This state of things has 
involved the adoption of multiple expansion engines, 
first compound and, as working pressure increased 
and necessitated greater expansions, of triple and 
even quadruple-expansion engines. 

To obtain in a single-cylinder engine an expansion 
of ten times, the cut-off should be, of course, one-tenth 
of the stroke and that is accompanied by high internal 
condensation. But if we consider a triple-expansion 
engine in which the ratio of volumes of low-pressure 
to high-pressure cylinder is, for example, r 
then the total ratio of expansion will be theoretically 


= 
4s 


r ’ ' . acca , 
at least , where « is the ratio of admission in the 
4 


high-pressure cylinder. If « = 0-45, the total ratio 
of expansion will be 15-5. In these conditions the 
initial condensation will be much reduced, but it will 
exist, and we shall see later how to reduce it. Another 
well-marked advantage of the multiple expansion 
engine consists in the fact that the differences of 
pressures between the two faces of the same piston 
or piston valves being small, the leakage is much less 
than in a single-cylinder engine. Moreover, great 
expansions may be obtained with ordinary valve 
gears, an advantage with saturated steam, but not 
altogether, as we shall see, when steam is much 
superheated. 

The ratio of expansion is limited, in the reciprocat- 
ing engine even when the vacuum is high, since the 
volume of the low-pressure cylinder cannot for prac- 
tical reasons be as great as would be necessary to use 
all the expansion of steam. We must add also the 
influence of cooling by radiation of a very large low- 
pressure cylinder and of the friction of the piston and 
slide valves. It is therefore not possible, with this 
type of engine, having ordinary slide valves and work- 
ing with long admissions, to profit to the fullest extent 
by the very complete vacuum obtained in modern 
condensing plants. Hence, the great advantage of 
turbines in this respect, as the expansion can be pushed 
as far as possible and further than was thought neces- 
sary or possible some years ago. 

Modern steam turbines are very remarkable and 
perfect machines, and it would be unfair not to recog- 
nise that their inventors and makers have displayed, 
in their design, at least as much inventive power and 
perseverance as the promoters of internal combustion 
engines. It is even a more original device, as every- 
thing had to be created, while for the latter it was 
necessary only to adapt the piston engine to its re- 
quirements, and as the gas engine had already led 
the way. 

Another advantage of turbines, if compared with 
Diesel engines, consists in the smoothness of their 
starting and manceuvring, the regularity of their 
turning moments, as well as in the absence of bending 
and shearing stresses in the shafts. These shafts are 
much less exposed to fatigue or breakage than those 
of other types of heat engines, particularly the internal 
combustion engine. 

Steam turbines, as is well known, in order to obtain 
the best efficiency, are designed for high speed, which 


* No, III. appeared April 29th. 





makes it necessary in marine designs to have a speed 
reduction gear from the turbine shaft to the low-speed 
propeller shafts, so as to secure the best efficiency both 
of the prime movers and of the propellers. These 
reducing gears are mechanical, hydraulic, or electric. 
The first is by far the most generally used, but the 
hydraulic gear, more particularly patronised by 
German firms, has a great flexibility and allows the 
reversing of propellers without the turbines being 
reversed. On the other hand, its mechanical 
efficiency is low. Electrical transmission, though 
capable of adaptation to the propulsion of all kinds of 
ships, seems more especially designed for high- 
powered passenger vessels or warships, and possibly 
for large cargo boats. It has also been fitted to pro- 
pelling machinery of the Diesel type, as it furnishes 
a good solution for the reversing of propellers, 
the weak point of these motors. It can no longer 
be considered as in the experimental stage, being used 
on a large scale for more than ten years in the United 
States Navy in particular. It is a very interesting 
device, as it allows several arrangements of machinery 
and propellers, the use of high-speed turbines, and 
eliminates the reversing turbine Though 
experience has shown that the system can be success- 


losses. 


fully operated there are many engineers, I believe, | 


who would hesitate, rightly or wrongly, to rely 
exclusively, for a sea-going vessel, on electric equip- 
ment. The reliability of the pinion gear is absolute. 

Owing to the high speed at which turbines run, 
they can be coupled directly to alternators, a cireum- 
stance. which has contributed to their general 
extension in electric stations; but recently some 
makers have adopted impulse turbines of small 
diameter and volume, which run at a very high speed 
and with which, for driving alternators, reducing 
gears must be used. 

Pinion reducing gears having, on fast and powerful 
steamers, to convey large powers at very high speed, 
have to be designed and finished with the utmost care 
in order that they may work with absolute trust- 
worthiness and noiselessly. 

Many improvements have been effected in the dis- 
position of turbines on board ship and the mode of 
driving the propeller shafts ; one of the most impor- 
tant is that realised in the simple and first arrangement 
with three shafts and one H.P. and two L.P. di ect 
turbines; the aid of reducing gears, enables one H.P. 
and one L.P. and reverse turbine to be coupled to 
one shaft. With such a system, in ships fitted with 
several propellers, the shafts are independent, as with 
reciprocating engines, and each of them can be used for 
reversing and, in case of damage to one propeller or 
to one set of turbines, the ship can still continue its 
voyage. Reducing gears have also made it possible 
to drive the single shaft of any type or size of cargo 
boat with H.P. and L.P. high-speed turbines operat- 
ing through the same main pinion. I have thought 
it useful to recall these well-known facts, so as to 
give a general view of the question. 

Whatever be the advantages of marine turbines, 
they do not deprive reciprocating engines of qualifica- 
tions of their own. In the first place, the efficiency of 
turbines is at the maximum only when they develop 
their normal and generally their maximum power, 
and this efficiency decreases rapidly at low speeds. 
This is of small importance for passenger or cargo 
steamers sailing normally at a constant speed, but 
the case is quite different for warships, such as 
cruisers. In such ships makers have sometimes 
coupled turbines to a reciprocating engine, each 
driving a different shaft, the central one being com- 
manded by the reciprocating engine, which is used 
alone for reduced speeds or for manceuvring, as it is 
more reliable and quicker and can stop the ship more 
rapidly.* This engine, when full power is to be 
obtained, exhausts into the wing turbines. A similar 
disposition was proposed and has been applied to 
high-powered vessels to combine the high efficiency 
of turbines for low-pressure working, with that of 
alternating engines of which the efficiency is best at 
high pressure. The adoption of one or two impulse 
wheels at the admission end of the high-pressure 
turbine has reduced the interest in such arrangements, 
and is not always effective, for it is recognised that 
the gain obtained in steam efficiency may be more than 
counter-balanced by the losses arising from the 
propinquity of neighbouring propellers. 

In order to remove this defect a German firm 
has recently devised a system in which a compara- 


* It may be interesting to give a brief account of some experi- 
ments conducted at the time of the first application of turbines 
to 22 knots passenger steamers of a certain line, in order to com- 
pare their mancuvring capacities, the distance run over after 
reversing and the time taken for this operation at the reduced 
speed of 12 knots. The results have never been published. The 
two steamers were of equal length and displacement. The first 
was fitted with triple-expansion twin-screw engines, the second 
with non-geared turbines—one high-pressure, two low-pressure 
—driving three shafts, and more powerful than the reciprocating 
engines. Still water. The triple-expansion engines were re- 
versed without even shutting the throttle valves, the engines 
turning at about 120 revolutions. The shafts began to turn 
astern 5 seconds after the signal for reversing was given, and 
the boat, thanks also to its large propellers, came to a dead stop 
in a distance slightly less than its own length, about 272ft. 
The turbines, of course, did not stop so quickly, and their shafts 
began reversing, in one case after 20 seconds, in another 26 
seconds, and the ship was not stopped before it had run about 
1-6 times its length. It is needless to say that such experi- 


ments are undesirable, as they throw dangerous stresses on the 
shafts, particularly the screw shafts, at least in reciprocating 
engines. Moreover, turbine steamers have since shown that their 
manceuvring capacities are amply sufficient for practical 


purposes, 








tively slow reciprocating engine is‘coupled to the same 
shaft with a turbine. This disposition is evidently 
limited to moderate-powered ships. The reciprocating 
engine drives the screw shaft directly, whilst the 
turbine is connected with it by means of a reducing 
gear with the interposition of a hydraulic coupling, 
which permits it to be disconnected or connected 
whilst running, but smoothly and without any 
dangerous impact. This system has yet to prove its 
practical value, the connection between the main 
shaft and the turbine being its weak point. Upon 
the whole, the coupling of a turbine with a recipro- 
cating engine enables a greater expansion to be obtained 
and the full benefit of the maximum vacuum can be 
employed. If the turbine can be easily disconnected, 
all the advantages of both systems, alternately or 
when working together, are available. 

Thus far we have only considered those devices 
which render it possible to obtain, in the best con- 
ditions, as great an expansion as possible of saturated 
steam. They represent, upon the whole, arrange- 
ments of a purely mechanical order. But, interesting 
as they are, they are not sufficient, and an important 
step remained to be made, and one which the past 
twenty years have seen taking more importance every 
day ; that is to say, to modify the working conditions 
of the working fluid, and to improve its quality, apart 
from all mechanical device:. It has consisted in con 
verting steam into a fluid as similar as possible to a 
permanent gas. This departure, considered formerly 
as inadvisable on account of risks of injury to engines, 
is simple, and so efficient that it may be regarded as 
constituting one of the greatest steps that the steam 
engine has ever made. Such a gas is a good non 
conductor of heat and can part with a notable quan- 
tity of the calories it contains without any condensa- 
tion taking place under the cooling action of the 
metal of the cylinders. It is therefore possible to 
conceive that engines designed to use such a fluid may 
offer some divergencies from those designed for 
saturated steam and that high superheating will 
open up new fields of research and application. 

If steam is sufficiently superheate1 beyond its 
saturation point ¢ in a special and separate apparatus 
heated by the products of combustion in the furnace 
of the main boiler, say, to a temperature ?¢', it will 
act as a gas as long as ¢' > ¢. If even the difference 
t' — t remains positive up to the end of the expan- 
sion, no condensation whatever will be produced 
during the whole cycle. When the engines are designed 
for a long expansion, this condition is realised with 
much difficulty, as it would need an excessively high 
initial temperature, though the internal combustion 
engine has shown, as far as the pistons and their rods 
in double-acting motors are concerned, that the 
lubrication could be effected at higher temperatures. 
But, of course, these motors do not admit of the use of 
slide valves or gears exposed to the action of hot 
gases and subjected to friction. It is one of the main 
reasons why the temperature of superheated steam 
for reciprocating engines is limited to about 660 deg. 
Fah., whilst 750 deg. Fah. is now common when tur- 
bines are used. For an initial pressure of 500 lb., 
frequently adopted for central stations the difference, 
of temperature between saturation and superheating 
is not greater than 282 deg. Fah. Nevertheless, this 
superheating is sufficient to effect an economy of 
steam which may rise to as much as 20 per cent. 

Superheaters are now an addition, not only usual, 
but almost obligatory for all plants of importance. 
They are also generally fitted to locomotives and 
they constitute, for these engine, about the only real 
progress towards steam economy which has been made 
since the steam locomotive began. With their hel» 
such engines can attain a good thermal efficiency 
with moderate W.P. such as 170 lb. instead of the 
230 Ib. adopted for some compounds with a much 
more moderate success. 

Superheated steam was first used with some 
hesitation, as difficulties of internal lubrication were 
feared. Experience has shown that, thanks to the 
use of suitable oils and a good disposition of the oil 
pipes leading to valve boxes and cylinders, this fear 
was not well grounded. Thousands of locomotives 
are now running in all countries with steam super- 
heated to 650 deg. Fah. at least, without any other 
precautions being taken than adequate lubrication of 
cylinders ‘and valves; even more, some railways 
America was the first in this direction—are satisfied 
with lubricating only the steam before its admission 
to the cylinders, but with special oils, of course. 
Railway engineers have become so thoroughly accus- 
tomed to superheating that they do not think nowa- 
days, at least for main line service, of saturated steam 
engines. Superheating allows of an increase of power 
that may reach 20 per cent. 

Superheated steam has, it is well known, if com- 
pared with saturated steam, a drawback, namely, its 
great fluidity, which results in a greater tendency to 
leakage past the valves and pistons. It is, I believe, 
the principal, if not the only reason, why French 
railways have kept to compound locomotives, even 
with superheating, the superheated steam leaking 
through the high-pressure pistons and piston. valves 
being expanded in the low-pressure cylinders, instead 
of exhausting to the atmosphere. But it may be 
questioned if the extra complication is worth the 
economy thus obtained. 

This fluidity of superheated steam is a strong 
argument in favour of the use of poppet valves instead 
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of slide valves. 
be fitted with a gear of that kind, provided that 
it would give the same facilities as the slide valves 
do, for reversing and manceuvring ? We shall see 
further that this problem has already been solved in 
the most practical manner. 

The turbine seems, at first sight, better adapted 
than the reciprocating engine to the use of super- 
heated steam, as it presents no internal parts sub- 
jected to friction. Yet it is not without drawbacks. 
Of course, most turbines work in good conditions with 
steam at a very high temperature, but in some systems 
difficulties have arisen in this respect, especially if 
the casing and rotor blades have insufficient play to 
allow for expansion. It has been proved by experi- 
ence, too, that some materials or alloys are not suit- 
able for the manufacture of blades, exposed to rapid 
corrosion and wear under the action of steam, especi- 
ally at high temperature. Concerning the question 
of expansion, a relatively sudden difference of pres- 
sure of 100 lb. in the boiler with saturated steam 
rather an exceptional occurrence—may have for 
result the small range of temperature of £0 deg. Fah., 
whilst, for superheated steam, irregular firing or an 
unsuspected change in the grade of coal might almost 
instantaneously occasion a drop of temperature of 
200 deg. Fah., or, on the contrary, a serious increase. 
It is therefore necessary that the engine, whatever 
may be its type, shall be able to endure such changes 
in the temperature of steam, even if not frequent. 
The reciprocating engine, even horizontal, does not 
suffer by it between certain limits. For example, a 


locomotive leaves the terminus with steam absolutely | 


non-superheated ; as the draught increases and when 
the engine exerts all its power, after a very few miles 
running, superheating rises progressively and the 
maximum temperature, initially of some 375 deg. Fah., 
quickly reaches 660 deg. Fah. I am not aware that 
any untoward incident has ever resulted from such 
fact of daily occurrence. 

Regarding turbines, the problem has been equally 
satisfactorily solved, as said above, and some great 
electric stations work normally with superheated 
steam at 750 deg. Fah. 

The temperature of superheated steam declines 
very rapidly between boilers and engines if the pipes 
are long and not provided with efficient lagging. 

The use of steam at high temperature, even satu- 
rated, and, above all, when superheated and subject 
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FIG. 3 WELDED 
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SUPERHEATER TUBE 


to large fluctuations, has led to the rejection of copper 
-and especially electrolytic copper—for the manu- 


facture of main steam pipes and to the general use 
One has, moreover, on the large | 
ship as well as in the great electric stations employ- | 


of solid drawn steel. 


ing a number of boilers, to: take the necessary steps 
in order to allow their free expansion, either through 
appropriately bent portions or sliding joints or expan- 
sion glands. Bent pipes do not present any danger 
with steel, as they did with copper, and expansion 
joints do not always give satisfaction, if not looked 
after with great care, and they are subject to leakage. 
Some makers are now making use on board large 
ships, of rows of small diameter pipes, instead of 
large single mains. The chances of accident are 
thus lessened in case of damage to one of these 
pipes—damages extremely rare with solid drawn steel, 
which never bursts open like copper pipes. When 
pitting occurs it is generally local and can scarcely 
cause more than a leakage of little importance. 
Moreover, steel pipes are soon coated inside with a 
greasy layer incorporating some portion of salt or 
oxide, from the boilers, which protects them from 
pitting. But such pipes must be inspected outside, 
as their external surface may have a tendency to rust 
and deteriorate under the action of moisture in the 
upper part of the stokeholds. Their lagging must be 
taken off once a year at least, on board, and they 
ought to be examined thoroughly and well greased 
before they are covered anew. Nothing happens, 
however, as long as the presence of the external 
bright scale of oxide, resulting from the drawing, is 
maintained. 


Why should not the steam engine 








Great care must be exercised in the designing and 
manufacture of superheaters, for they are, at one 
end, exposed to the direct action of flames or 
hot gases and are not cooled internally as water tubes 
are. Superheater tubes of small diameter are most 
generally disposed in the shape of an U, but too long 
to be made of one piece. The two parallel branches 
ot each element are connected together by different 
processes. The best, for water-tube boilers at least, 
is represented by Fig. 3, the bent steel tube being 
welded as acetylene, or rather electric, 
welding being the most reliable method to use for this 
part of the superheater. The ends of the tubes are 
cut with bevels at 45 deg. The external flange 
made by welding must protrude sufficiently to insure 
the strength of the joint. When possible, each element 
should be carefully annealed after welding. 


shown, 





(To be continued) 








Institution of Mechanical Engineers. 


On Friday evening of last week Professor F. C. 
Lea and Mr. F. Heywood presented before the Insti- 
| tution of Mechanical Engineers a paper entitled 
|‘* The Failure of Somie Steel Wires under Repeated 
| Torsional Stresses at Various Mean Stresses Deter- 
| mined from Experiments on Helical Springs.”’ Pre- 
vious investigations of the phenomenon of fatigue 
in metals have covered experiments in which the 
applied stress has ranged from a maximum tension to 
an equal maximum compression, or, as in the Haigh 
machine, experiments in which the stress has varied 


| 
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from a maximum tension or compression to some ten- 
of lower value. In repeated 


or 


sion 


compression 
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FIG. 1—APPARATUS FOR TESTING SPRINGS 
FIG. 2-CAGE FOR COMPRESSION SPRINGS 


shear experiments considerable work has been done 
with specimens to which a stress was applied, ranging 
from a maximum in one direction to an equal maxi- 
mum in the other; that is to say, with ranges of 
stress of which the mean value was zero. Very few 
experiments have been recorded on the effect of 
repeated applications of a range of shear stress, of 
which the mean value was other than zero. It was 
the object of the authors’ work to carry out such 
experiments. 

The specimens used by the authors were in the 
form of helical springs. The apparatus devised for 
testing them is illustrated in Fig. 1. It consists of a 
frame 6ft. 6in. high composed of top and bottom 
channels C supported by solid drawn steel tubes T. 
The spring specimen S is suspended from the top 


| channel by a rod G and has attached to it a rod G, 


carrying a weight W. A plate P, fixed to the rod 
G,, is arranged, when the spring vibrates, to make 
contact with a rocker L on a bracket D. This rocker 
makes and breaks an electrical circuit, containing a 
resistance and an electro-magnet E. The amplitude 





| maintained 


| the axis of the wire of the spring. 
| then made to oscillate through an amplitude produc- 








of the oscillation maintained in the spring is controlled 
by varying the resistance and adjusting the position 
of the electro-magnet. 

The amplitude of the oscillation is measured by 
adjusting the position of two pointed set screws V V 
until they just touch the plate P at the top and bottom 


of the stroke. The screws V are carried on a right 
and left-hand screw R R provided with a graduated 
head Q. The distance apart of the screws is read on 
the graduated head against a fixed mark M,. The 
screw R R is carried in a bracket A, which is itself 
carried on a screw H provided with a graduated head 
N and a fixed mark M. The screw H finally is sup- 
ported in a bracket B, which can be adjusted up and 
down the tube T of the framework. By means of this 
arrangement the distance apart of the screws V and 
the height of their mean point can be adjusted and 


| measured. 


The spring specimen can, with this equipment, be 
in oscillation, if necessary, for several 
weeks without stopping. The period of oscillation is 
the natural period of the spring under the weight W. 
The number of oscillations made is determined by 
means of a light aluminium arm operating a Veeder 
counter. The current supplied to the magnet is of 
200 to 220 volts pressure and can also be employed 
to heat an electric furnace surrounding the specimen 
in order that tests at elevated temperatures may be 
made. 

The complete equipment consisted of four panels, 
side by side, of the form illustrated in Fig. 1. The 
arrangement illustrated shows that adopted for test- 
ing the specimens by extension. To test them by 
compression, the cage shown in Fig. 2 was used. The 
specimen was placed inside this cage, which was 
connected to the rod G and was loaded through a 
‘location cap ” guided between the three rods form- 
ing the side of the cage. 

The general procedure in a test was to load the 


| specimen in tension or compression with a weight 
| 
calculated to produce a known static shear stress 


Sy tons per square inch on planes perpendicular to 
The spring was 
4 Se to Sau 


ing a stress variation from Sy 4 Se, 


|where Sg was the range of stress corresponding to 


the amplitude of the oscillation. 
Tests were carried out on eleven batches of springs. 
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FIG. 3—RANGE OF STRESS AND MEAN STRESS 


Details of the springs are given in the original paper. 
The material was steel of various kinds—Siemens- 
Martin, basic, crucible, chrome-vanadium, &c. The 
springs were made from wire varying in diameter 
from 0-07lin. to 0-118in. The mean diameter of the 
coils ranged from 0-607in. to 1-7in., and the number 
of coils trom 6 to 31-5. Six of the batches were tested 
under tension conditions and five under compression. 

In Fig. 3 we reproduce from the paper a diagram 
summarising the results of the tests on four “ tension ”’ 
and four ‘‘ compression *’ batches. As this diagram 
suggests, it was found that, over a considerable 
range of mean stress, the range of repeated stress 
which the specimens could withstand without fracture 
after in some cases as many as 44 million reversals, was 


given by an expression of the form Sz A —B.S5Sy, 
in which A and B are constants and Sy is the 
mean static shear stress. The constant A is the 
safe range of stress at zero mean stress. The two 


straight lines for any material intersect very approxi- 
mately at the tensile strength of the material. If, 
therefore, the range of stress A is obtained at zero 
mean stress, the approximate range for any other mean 
stress can readily be obtained. The constants A and 
B vary considerably with the different steels, but it 
is noted that low values of A are in general associated 
with correspondingly low values of B. 

Defects of the wire which are not brought to light 
by a tensile test would appear to be of very great 
importance and to have a considerable effect on the 
life of a spring. The control of the manufacture, 
including the drawing and heat treatment, seems to 
be of greater importance than chemical composition. 
The authors suggest that the grinding of the wire 
preparatory to coiling it appears to be desirable. 
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Before a spring of any batch was subjected to a 
repetition test, it was generally subjected to a static 
load-deflection test in order to determine the modulus 
of rigidity of the material. In some of the batches 
the modulus was found to be very consistent from 
spring to spring, but in others it showed a wide varia- 
tion, in one case of as much as 27 per cent. The 
authors are of opinion that the variation was probably 
caused not by fundamental differences in the material, 
but by conditions set up by the methods of manu- 
facture. 

Tests carried out with heated specimens indicated 
that the safe range of repeated stress at temperatures 
of from 100 deg. Cent. to 150 deg. Cent. did not appear 
to differ materially from the range at normal tem- 
peratures. 


Following the presentation of the paper by Pro- 
fessor Lea, his co-author, Mr. Heywood, remarked 
that the investigation showed clearly that the chief 
cause of the failure of helical springs by fatigue 
resided, not in the composition of the material of 
which they were made, but in its surface condition. 
The three principal factors affecting the surface con- 
dition, and causing the production of cracks were the 
cold drawing of the wire, the coiling of the wire into 
spring form and the quenching and heat treatment of 
the coiled spring. If the surface were removed the 
range of stress which the material could withstand 
was found to be much greater than that shown when 
the specimen was tested with the surface untouched. 
The fact that the material of which the spring was 
made did not have a great influence on the range of 
stress which the spring could withstand, was shown 
by experiments made on a mild steel spring. At 
zero mean stress, that spring was found to have the 
same limiting range of stress as one made of spring 
steel. At higher mean stresses, however, the spring 
steel possessed the advantage. 

Mr. E. W. Bache, of Messrs. Salters, West Brom- 
wich, opening the discussion, remarked that spring 
designers had for many years past felt that there was 
some sharply defined point below which a spring 
would work for many years, but beyond which 
it would speedily fail. The addition of a single coil 
to a spring had been known to make all the difference 
between a short and an extended life. Professor Lea’s 
investigations clearly showed the reason for that 
result. Manufacturers had also found that, in some 
springs, a lengthening of the life was secured not by 
adding a coil, but by cutting one or more out. The 
explanation of that fact again was to be found in the 
paper. It was shown that springs were subjected to 
many stresses beyond the simple shear stress which 
alone was usually considered. The cutting out of a coil 
might reduce the maximum stress and therefore 
increase the life of the spring in spite of the fact that 
the direct shear stress had been increased. That 
consideration was particularly applicable to helical 
springs forced to vibrate in other than their own 
natural period and consequently open to the develop- 
ment of the phenomenon known as “ surging.” 
Surging consisted of the unequal opening or closing 
of the coils along the length of the spring at any one 
instant and had been shown by the oscilloscope to be 
a common feature in the working of certain types of 
spring. He would like to know whether the authors 
had found any difference between a spring tested in 
compression and a similar spring tested in tension. 
There was, he thought, an additional force present 
in compression springs which might or might not 
reduce the life under repeated loading. Spring makers, 
he remarked in conclusion, would hardly agree with 
the deduction that the quality of the material used 
was of secondary consideration. 

Mr. G. A. Hankins, of the National Physical 
Laboratory, said that the ranges of safe stress recorded 
for the different batches were, in general, low as com- 
pared with the figures obtained by other experi- 
menters. For example, at 20 tons per square inch 
mean stress the safe range of stress extended for the 
eleven batches from 15 to 30 tons. Similar work had 
been done by Dr. McAdam, who, in a paper before 
the American Society for Testing Materials, reported 
safe ranges of the order of 40 tons. He himself had 
conducted torsion fatigue tests on spring steel speci- 
mens from which the surface defects had been 
removed. The machine designed for the work enabled 
varying mean stresses to be applied to the specimens 
which were in the form, not of springs, but of ordinary 
torsion test bars. Mild steel, spring steel, normalised, 
and spring steel heat-treated specimens were tested 
on a ten-million reversal basis. The spring steels 
gave safe ranges of the order of 50 tons at zero mean 
stress, falling to 48 tons at higher moan stresses. 
Professor Lea’s explanation of his low figures was 
no doubt the correct one. By the removal of the 
surface defects, springs could be safely loaded to 
about twice the safe range obtained without the 
removal of the surface defects. All the authors’ 
results recorded in the paper had been obtained with 
specimens having surface defects, and that fact doubt- 
lessly accounted for some of the irregularities exhi- 
bited. Some of the materials, for example the chrome 
vanadium steels, should not, on the strength of the 
authors’ results, be condemned as bad materials 


for springs. The evidence in the paper merely implied 
that those steels suffered more from surface defects 


to cover their results were only applicable in each 
instance to springs having similar orders of surface 
defects. His own results showed that the safe range 
of stress was dependent upon the material used, but 
was largely independent of the mean stress. For 
example, a mild steel of about 30 tons maximum static 
strength showed a safe range of 20 tons per square inch 
at zero mean stress and of about 19 tons at 20 tons 
mean stress.* Discussing the wide range covered 
by the moduli of rigidity which the authors had 
found, Mr. Hankins stated that of sixty spring steels 
tested at the National Physical Laboratory the 
modulus ranged from a minimum of 11-3 x 10% to a 
maximum of 12-2 x 10° with an average value of 
11-7 x 10%. He regarded with suspicion any value 
departing greatly from 11-7 = 10* and had no doubt 
that the authors’ low figures were attributable to 
surface defects on the specimens. 

Major C. G. Mettler, a member of the American 
Society of Mechanical Engineers, described the 
troubles: experienced in the United States with helical 
springs, particularly in the recoil cylinders in guns, 
and the manner in which the difficulties had been over- 
come by employing hydro-pneumatic gear in place of 
springs. 

Mr. C. E. Stromeyer expressed the opinion that the 
day would soon come when we should feel safer about 
materials subjected to variable and alternating 
stresses than about those subjected to static loads. 
Dealing with the diagram which we reproduce in 
Fig. 3 above, he said that, according to the authors, 
the two lines for any material intersected not at the 
ultimate shear, but at the ultimate tensile strength. 
He suggested that the lines, if continued, would not 
remain straight, but would curve towards each other 
and intersect at the ultimate shear strength, a point 
only half as far away from the origin as the ultimate 
tensile strength. It was, he thought, most important 
to clear up the question of the effect of surface defects, 
and as a means to that end proposed a method for 
grinding springs internally and externally after they 
had been coiled. 

Wing Commander Cave-Brown-Cave remarked 
that, in aero-engine work, the springs used demanded 
most careful design. At engine speeds of 1000 revolu- 
tions per minute and upwards, surging—a phenomenon 
attributable to inertia—became a matter requiring 
very close attention. Many obscure spring failures had 
been traced by the oscilloscope to the development of 
surging. He was convinced of the importance of 
surface defects, and stated that great improvement 
in the life of springs could be effected by grinding the 
wire before coiling it. 

Mr. C. E. Squire desired more information than was 
given in the paper regarding the heat treatment of the 
specimens tested. The materials tested by the authors 
showed a great variation in their chemical composi- 
tion, a variation which was not encountered in prac- 
tice and for which he could see no reason. He noticed 
that the best results were obtained from batch 5, 
a batch the chemical composition of which agreed 
most nearly with the average found in practice. In 
the preliminary tests which spring makers usually 
gave their springs, 75 per cent. of the failures were on 
the average caused by surface defects. He suggested 
in this connection that the practice of marking the 
springs with the maker’s name, number, &c., should 
be reduced as far as possible, for the marks, even if 
they were placed towards the ends of the springs 
where the stresses were tapering off to zero, were likely 
to prove sources of trouble after the manner of surface 
defects. 

Mr. Patchell agreed with the view that the work 
put into the steel, especially in the case of small 
springs, was more important than the chemical 
composition of the material. : 

Professor H. P. Philpot said that while the results 
of the authors’ investigation would be useful to spring 
designers, they did not shed much light on the funda- 
mental properties of the materials tested. Those pro- 
perties could not be studied unless the surface defects 
were removed. Some of the results given in the 
paper suggested to him that the springs had been 
made from material which had not been fully iden- 
tified throughout the whole of its manufacture. 

Mr. J. M. Long would have liked to have seen 
increased differentiation made between the inside 
and the outside of the springs. Surface defects on 
the inside might, he suggested, escape notice, yet 
they were more important probably than similar 
defects on the outside, for the inner surfaces were more 
highly strained on account of their reduced radius 
of curvature. It was possible, he thought, that some 
materials might be better than others for the pro- 
duction of springs, because of their reduced tendency 
to develop surface defects, even although that 
reduced tendency were accompanied by a lower 
tensile or shear strength. 

Mr. C. H. Wingfield gave it as a result of his experi- 
ence with safety valve springs, that springs made of 
wire of small diameter could carry higher stresses 
than those made of large-diameter wire. 

* These figures apparently imply that Mr. Hankins failed 
after 10 million reversals to break a loaded mild steel specimen 
by subjecting it to a range of shear stress which was such that 
the maximum value of the applied stress was 29} tons ; that is 
to say, only } ton below the ultimate static strength of the 
material. In a diagram which he threw upon the screen the 
range lines for mild steel were shown as practically parallel 
throughout their length. They did not intersect as did Professor 
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Sir Henry Fowler expressed his appreciation of the 
fact that the authors had dealt with springs as users 
found them, and not with springs that had been 
ground, although he admitted that grinding for the 
removal of surface defects was a most important 
development. 

Professor Lea, replying to the discussion, stated 
that surging in the springs tested had been eliminated 
as a result of the design of the testing apparatus. 
The results quoted in the paper did not give the 
fundamental properties of the materials in their 
primitive form, but he did claim that they represented 
the fundamental properties of the materials when 
presented in the form of helical springs. He had 
carried out tests on specimens ground after heat 
treatment, subjecting them to alternating torsion 
in a machine of the type described by Mr. Hankins, 
and had obtained results comparable with those 
recorded by Mr. Hankins and Dr. Macadam. He 
agreed with Mr. Hankins that the modulus of rigidity 
of the materials tested was not really a variable 
quantity. The figures given in the paper were best 
described as the “‘ apparent ’’ modulus of rigidity. 
If that figure were low, it was generally found that the 
fatigue test also gave a low result. 

Mr. Heywood, supplementing his co-author’s 
reply, remarked that the springs tested had been 
supplied by the manufacturers who had made them 
and heat treated them in accordance with their usual 
practice. Experiments were now in progress on 
springs, the production of which was fully controlled 
by themselves throughout all the stages of their 
manufacture. Replying to Mr. Squire, he said that 
one of the batches with over twice the mean com- 
position of batch 5 had given equally good results. 
Concluding, he stated that all their experiments had 
been conducted on springs made of small-diameter 
wire. He did not think their results could be applied, 
as they stood, to springs of large-diameter wire, the 
safe ranges of stress for which would probably be less 
than those given in the paper. 








Suction Gas for Commercial 
Vehicles. 
No. L 


Tue demonstrations of charcoal suction gas for 
motor vehicles which were held at Blois recently are 
likely to terminate the series of similar gatherings 
that have been organised in different parts of France 
for some years past. They are believed to mark the 
end of the first stage of development, when the con- 
struction of wood-carbonising apparatus has reached 
a point where it appears to be commercially success- 
ful, and where the use of suction gas has been sim- 
plified to a degree that removes many of the objec- 
tions formerly raised against that fuel for motor 
vehicles. Future demonstrations will take the form 
of extended tests of carbonising apparatus in order 
to ascertain exactly the cost of production and the 
quality of the product when treating different kinds 
of wood, while the Ministry of War has already begun 
to organise a particularly severe trial of motor vehicles 
running on suction gas, to be preceded by bench tests 
of long duration. No fewer than forty vehicles have 
been entered by twelve makers. That alone indicates 
the interest which is being taken in France in the 
utilisation of the products of woods and forests for 
power purposes. Primarily, the movement is due to 
the encouragement offered by the Ministry of War, 
which finds that wood is at present the only available 
national substitute for petrol, and, although there 
is reason to believe that synthetical liquid fuels will 
be provided in the future, it is hardly possible that 
any single source of supply will be sufficient to meet 
all requirements, and whatever may be accomplished 
eventually with the production of synthetical fuels, 
it cannot diminish the utility of charcoal suction gas 
if the promising results already obtained with it 
should be confirmed by further experience. Apart 
from any question of national defence and national 
economy, the suction gas vehicle is of particular 
interest in the African and other colonies where the 
cost of petrol is prohibitive, and where wood is found 
in abundance. 

The first attempt to run a motor vehicle with suc- 
tion gas appears to have been made by Monsieur 
Cazes, when he equfipped a Paris omnibus with a suc- 
tion gas plant in 1910. The experiment showed 
that public service vehicles could be run on that fuel, 
but, as petrol was fairly economical at that time, 
there was no necessity to employ any less convenient 
form of hydro-carbon. Immediately after the war, 
however, the problem became of national and econo- 
mical importance. There could, of course, be no 
question about the possibility of running vehicles 
on suction gas, and, on account of the necessity of 
reducing the generating plant to its simplest form, it 
became obvious that charcoal was the only kind of 
fuel that could be used with any chance of success, 
since wood requires big scrubbers for the elimination 
of the tar products. It was therefore necessary to 
ensure that charcoal could be produced in sufficient 
quantities to meet all requirements. The charcoal- 
burning industry has been declining for many years, 
and, as an industry, seemed threatened with extinc 
tion. The labour involved is very heavy and the cost 
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is relatively high. The only hope of obtaining ample 
supplies of charcoal lay, therefore, in the designing of 
apparatus which would permit of wood being car- 
bonised automatically. The apparatus must be 
portable, and must carbonise any kind of wood, such 
as brushwood and the refuse of sawmills. In the 
demonstrations carried out of late years in the 
Forest of Sénart, in the Landes and elsewhere, many 
types of apparatus were presented, some of them 
highly ingenious, and, in an attempt to do too much 
and recuperate by-products, makers defeated the 
end in view, which was to produce a portable appa- 
ratus that could be conveyed to any part of the 
forest and carbonise whatever might be available 
without the necessity of employing skilled hands. 
The experiments carried out were evidently costly 
to some makers, but their confidence in the final 
issue was shown by the way in which they persisted 
in their efforts to produce apparatus which favourably 
impressed the experts who saw them at Blois. As on 
previous occasions, the demonstrations were organised 
with the aid of the Government Departments, the 
Office National des Combustibles Liquides and the 
many associations interested in wood carbonisation, 
the work of organisation devolving mainly upon the 
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FIG. 1 -THE LORRAINE WOOD 


Principal Inspector of Woods and Forests. A Con- 
gress was, at the same time, organised by the Paris 
Orleans Railway Company, which gives practical aid | 
to any attempt at an economical development of the | 
regions served by its railways. 


, a 
secretary of the Committee, Monsieur Jagersclunidt 
| 


The carbonising | 
apparatuses were shown in operation in the Forest of 
Menars. There were nine of them, and, as a means of | 
comparing results, a professional charcoal burner 
produced charcoal in the dome-shaped stacks which 
are employed throughout the country. 

In view of the early attempts to break away from 
the professional methods and to make charcoal con- 
tinuously or to recuperate by-products in entirely 
enclosed receptacles, it is remarkable that out of the 
nine carbonising plants, eight were based upon the 
methods of the professional charcoal burner. The 
similarity was complete in the case of the Magnien 
apparatus, consisting of a bottom steel plate, on 
which are placed two conica] rings, the upper ring 
being inserted in the lower one, and completed by a 
cover with a chimney. There are annular series of air 
vents at different heights. The procedure is therefore | 
the same as with the charcoal burner’s stack, except 
that the stack is not built up and the covering of 
litter and leaves is replaced by the steel sheet cover. 
The wood is lighted from above, and the air vents 
are plugged or opened as the combustion proceeds. 

In the Delhommeau system the apparatus is built 
up with cylindrical sections fitting into each other, 
each section being made with concentric rings and 
lagged with non-conducting material. The cover 
has a central chimney and two apertures, and from 
the inside is suspended by chains a plate which rests 
on the charcoal, so as to concentrate the heat. At 
the bottom are air pipes to permit of the desired 
volume of air passing round the inside and out through 
the vents at the top. The volume of air is, of course, 
regulated and finally suppressed. 

The apparatus of the Société Lorraine de Con- 
struction d’Appareils et de Distillation des Bois is 
of the cylindrical type, with vertical sections assembled 
by gudgeon pins with slots through which wedges 
are driven to make the whole secure. It operates on 
the “ Bonello”’ systems. It is illustrated in Fig. 1, 
while Fig. 2 shows, in the left-hand drawing marked I., 
together with that in the right-hand top corner, 
a simple Lorraine carbonising furnace, which occupies 
a floor space of 2 m. by 2 m., and is 3 m. high, inelud- 
ing the chimney. The lower drawing, marked II., 
on the right-hand side shows the same furnace 
equipped with superimposed condenser drums, which 
add 1 m. to the height, making the total height 4 m. 
The sections of the furnace have double walls packed 
with clay. There is one air inlet communicating with 
an annular chamber at the bottom perforated with 
holes, so that the air passes up around the wood. At 








the bottom of the central chimney is a cylindrical 
chamber with holes at the side, its object being to 
check the ascending gases, which are partially driven 
back in order to maintain the temperature inside 
before escaping through the holes in the chimney. 
Various modifications of the system of baffling the 
escaping gases in order to maintain the temperature 
inside are employed. Another special feature of the 
Lorraine apparatus, although not indispensable, is the 
condenser at the top. Around the chimney is a 
number of chambers in communication with it and 
also communicating with a pipe to a reservoir placed 
below to receive the tar products. Each chamber 
has a number of vertical tubes for air circulation. 
As the gases rise in the chimney, they are obliged to 
pass into the lower part of each chamber, and, after 
circulating around the air tubes, return to the chimney 
where they are subjected to the same refrigerating 
process in the chamber above. The tar products 
condense in the chambers and fall into the reservoir 
below. By the side of the central chimney are two 
smaller apertures which serve for the escape of the 
humidity in the early stage of combustion, when the 
wood is not quite dry, and also for watching the pro- 
cess of carbonisation. 

The Trihan “ automatic” carboniser is another 
apparatus in which the temperature is maintained 
without the necessity of regulating the air inlet. It is 
of the vertical cylindrical type, with double walls 
packed with sand. The wood rests on a convex 
bottom forming a chamber below, into which the air 
is drawn and passes upwards through a series of 
apertures around the circumference. When the 
required internal temperature is reached, the air 
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construction. There were others, such as the machine 
of M. Giorla—Fig. 3—in which the wood is placed in 
small metal cylinders hung on endless chains in such 
a way that one-half of them are inside a sort of 
square chimney above a small grate. As the wood in 
the bottom cylinder carbonises the gases rise and 
begin to carbonise the wood in the cylinder above, 
so that the cylinders can be removed, it is claimed, 
at the rate of one in five minutes with the wood com- 
pletely carbonised. As a matter of fact, there is 
apparently no limit to the possible variations of 
design of carbonising apparatus, and the sole aim of 
makers is now to introduce wood carbonisers as simnple 
as possible compatible with the production of char- 
coal of the best quality and capable of being handled 
by any labourer. The problem is somewhat com- 
plicated by the fact that different kinds of wood, 
containing more or less moisture, have to be car- 
bonised a varying number of hours, but little experi- 
ence is required to show, by the appearance of the 
smoke and gas, how the combustion is proceeding. 
With mechanical carbonisers, attention is only re- 
quired during the early stage of carbonisation, so that 
no night labour is needed. With some of the appa- 
ratus, it is even claimed that no attention is needed 
at all after the wood has been stacked inside and 
lighted. The density of the charcoal also varies with 
the temperature, and a thorough knowledge of the 
conditions of charcoal burning is necessary to pro- 
duce apparatus that will give really satisfactory 
results. So far as the new industry has gone, it is 
generally accepted that mechanical carbonisers have 
reached a stage of practical realisation when they can 
be employed by owners of fleets of motor lorries 
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under the convex plate expands and supplies a pro- 
portionately smaller percentage of oxygen to the wood. 
The cover has an inside plate of nearly the same 
diameter, and the gases have to pass between the 
plate and the cover in order to reach the central 
chimney. When the cover becomes hot, the expansion 
of the gases between the plate and the cover serves 
to check their velocity, and by automatically reducing 
the volume of air below the apparatus, and the escape 
of gases at the top, the temperature is maintained 
at just what is required for suitable combustion. 
This brief description of some of the carbonising 
apparatus shown in operation in the Forest of Menars 
will convey an idea of the principles underlying their 
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to produce all the fuel they may need at very low 
cost for the running of their vehicles. How the quality 
of the fuel produced by the charcoal burner’s stack 
compares with that made by the mechanical car- 
bonisers in the Forest of Menars has not yet been 
made public, but, judging from some of the results 
arrived at during the demonstration, it would appear 
that the mechanically - produced charcoal is more 
regular in quality and quitefreefrom dirt, with, usually, 
an appreciably greater density. A charcoal burner’s 
stack produces 45 kilos. to 50 kiles. of charcoal from 
a stére of wood, occupying roughly 1 cubic metre, 
while some makers of mechanical carbonisers claim 
that they get 60 kilos. and even more. 
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There is little practical information concerning the 
durability of apparatus constructed with double 
walls of jin. steel plate. The temperature ranges 
between 300 deg. and 400 deg. Cent., and, with a 
cylindrical form, there appears to be little fear of 
permanent deformation. It is declared that an 
apparatus of this type has been in operation three 
years. The durability of the carbonising plant is 
obviously an important factor in its final success. 

The success of charcoal also depends upon the 
convenience and handiness of the fuel. For that 
reason charcoal is offered in the form of hard com- 
pressed blocks of various shapes and sizes which 
have the advantage of occupying a minimum of 
space and of being clean to handle. Powdered char- 
coal is mixed with a tar binding material, and is 
then subjected to a sufficiently high temperature in a 
closed receptacle for several hours to distil out the 
tar and leave the hard blocks in the form of pure 
charcoal. The advantages of this fuel are obtained 
at some cost, which appreciably reduces the econo- 
mical advantage, but charcoal in such form is evi- 
dently necessary if it is to be used extensively for 
other than the heavier types of vehicles. In the 
Forest of Menars powdered charcoal was even com- 
pressed into blocks with earth or clay as a binding 
material. The idea may be useful. It does not 
increase the cost of the fuel to an appreciable extent, 
and the only effect of the agglomerant would be to 
produce a higher percentage of ash. 

One feature of the demonstration was to have been 
the working of wood-cutting and bundling machinery, 
especially the cutting and tying of brushwood into 
faggots, for the object of makers of mechanical 














FIG. 3—THE GIORLA AUTOMATIC 


CARBONISER 


carbonisers is to produce apparatus which will car- 
bonise all kinds of wood and waste wood which exists 
in huge quantities, and is at present practically 
useless. There were only two machines, however, one 
being a circular saw mounted on a frame with two 
wheels. The dise with three sets of teeth, each set 
composed of two slightly staggered demi-circular 
projections and one saw tooth, was fixed to a shaft 
in front of the frame, and driven through worm gear 
by a belt from a small petrol motor. The dise for 
cutting down small trees and brushwood could be 
replaced by a vertical circular saw with a bench 
for cutting up the wood into lengths. The other 
machine was a chain saw with the links constituting 
the teeth. There will obviously be a wide scope for 
wood-cutting and bundling machinery if the charcoal 
industry should develop in the way that is promised, 


(T'o be continued.) 








Some Recent Services of Metallurgy 
to Engineering.* 
Professor H. C. H. CARPENTER, Ph.D.. F.R.S. 


By 


In honouring me with the invitation to deliver the 
James Forrest Lecture this year the Council of this 
Institution has expressed a desire that I should deal 
with the recent advances in metallurgy which have a 
bearing on engineering practice. It is twenty-one 
years since my distinguished predecessor, Sir Robert 
Hadfield, delivered the last lecture in which metal- 
lurgy constituted the main subject, and it would 
seem convenient, therefore, that I should deal with 
the progress made since that date. 


FLOTATION CONCENTRATION. 


Water concentration, which utilises differences in 
specific gravity between the ore and the gangue, has 


*The thirty-third James Forrest Lecture delivered at the 


been practised for ages and its main principles were 
well understood in the time of Agricola. It is 
eminently satisfactory in the concentration of ore 
containing relatively coarse and granular mineral and 
a light gangue. Chemical treatment is equally satis- 
factory when the valuable mineral crushes to powder 
and the gangue is not soluble. Between these two 
lies the field for flotation, and this method of concen- 
tration is effective both in the presence of a heavy 
gangue and a fine mineral. It belongs to the present 
era of mining which dates back to the exploitation 
of the rich auriferous gravels of California and 
Australia about the middle of the nineteenth century. 
The first reference to the affinity of oil for mineral in 
preference to gangue, and the first suggestion to use it 
for the recovery of the mineral was made by William 
Haynes, of Holywell, Wales, in 1860. The first 
flotation process to be commercially applied was that 
developed by Elmore in London in 1898. He was, 
moreover, the first to apply the selective action of oil 
to a pulp flowing freely from a wet crushing machine. 
Present-day processes have developed as a result of 
the labours of many workers. Put briefly and some- 
what colloquially, flotation is water concentration 
turned upside down. In flotation the mineral is 
floated on an air froth, while the gangue sinks fo the 
bottom, whereas in concentration ‘the mineral sinks 
to the bottom and the gangue is floated away. As 
an example of its present-day application I will 
consider briefly the modern process of “froth” 
flotation. 

Flotation is carried into effect by the following 
series of operations :— 

(1) Reduction of material to the necessary small 
size and the preparation of an aqueous pulp. It is 
not successful on particles larger than about 40 mesh ; 
moreover, its particular province is to recover such 
fine mineral particles as, for their release, require 
material to be ground to 80 to 120 mesh or finer, such 
particles being readily floated. Flotation also requires 
a definite mobility of the particles in the aqueous 
pulp in which they are borne, experience indicating 
that with a sandy material a liquid-solid ratio of 
3-5 to 1, and with slime a ratio of 7 to 1, represent 
the order of suitable dilution. 

(2) Mixing with the contaminating agents. 

(3) Introduction and subdivision of the air, #.e., 
aeration. 

(4) Collection and handling of the resultant froth. 

Froth Flotation Machines.—Of froth flotation 
machines there are three main types. The first is 
that in which mixing and aeration take place together 
and by means of a fast revolving impeller, these being 
known as mechanical machines ; the second, in which 
the fine division of the air is accomplished by forcing 
it through a porous bottom, the mixing having pre- 
viously taken place in a separate vessel, these being 
the pneumatic machines ; and the third, a machine 
wherein after separate mixing aeration takes place 
by the entrainment of air as the pulp falls from one 
separate vessel to another, these being cascade 
machines. Of the above three types the mechanical 
floation machine is the widest applied. 

Handling the Froth Concentrate.—The froth which 
overflows is bubbly, sticky and voluminous. It 
requires breaking down, and this is effected by playing 
water in jets upon it. Sometimes, to assist disinte- 
gration, a little of the oil employed in the treatment 
is added. When the pulp has to be raised to be de- 
watered. disintegration is also promoted by commo- 
tion in the elevators. The resultant pulp generally 
contains 7-10 per cent. of solids, most of which, as a 
rule, is finer than 200 mesh. The bubble system being 
broken, and the mineral particles having regained 
their freedom, it becomes necessary to separate the 
water and to obtain the concentrate in a suitably dry 
condition for transport and either smelting or extrac- 
tion by other methods. This is accomplished by 
either intermittent settlement and decantation, or 
thickening followed by filtration. Any further removal 
of moisture is accomplished by draining and drying. 
Smelters penalise concentrates which contain much 
moisture. The latter is usually brought down to at 
least 10 per cent., and sometimes as low as 6 per cent. 

Application and Results.—F lotation first established 
itself by the recovery of blende from an association 
with heavy gangue at Broken Hill, New South Wales, 
its success being complete about the year 1910. At 
Broken Hill, whereas with water concentration before 
the advent of flotation the recovery was only 60 per 
cent. of the lead, less of the silver, and none of the 
zinc, the recoveries to-day are about 85 per cent. of 
the lead, 65 per cent. of the silver, and 83 per cent. of 
the zinc. These percentages do not include the lead 
in the zine concentrate, nor the zinc in the lead con- 
centrate. The cost of flotation is about 6s. per ton, 
and that of complete dressing about 9s. per ton. At 
the Butte, Superior, Montana, the present recovery 
is about 92 per cent. from an ore assaying about 
17 per cent. of zinc, flotation being responsible for 
about three-quarters of the production. 

At Anaconda, where in 1915 the recovery by water 
was 78 per cent. (the best practice hitherto recorded), 
a.flotation equipment was erected in the expectancy 
of raising the recovery to over 90 per cent. This 
expectation has been realised. At Utah-Leasing, 
Newhouse, Utah, a tailing dump containing about 
700,000 tons, assaying about 0-7 per cent. of copper, 


assaying about 18 per cont. and the final tailing about, 
0-2 percent. At Calumet and Hecla at Lake Superior, 
the slime resulting from the stamp crushing, a con- 
glomerate of ore containing native copper, is treated 
by a flotation plant having a capacity of about 2000 
tons per day. From this material, which contains 
less than 1 per cent. of copper, a recovery of 60 per 
cent. is made at a cost of about 10d. per ton. 


EXTRACTION, 


The finely divided concentrate obtained by flota 
tion cannot be smelted in a blast-furnace. One of the 
principal consequences of the development of the 
flotation process has been the necessity of designing 
a new type of furnace to deal with these concentrates. 
This has been developed from the original small 
reverberatory furnace used many years ago in copper 
smelting in Swansea. The modern furnace, however, 
is so much larger and its method of working so different 
that the process is really a new one. 

In this furnace the fuel and ore are kept separate, 
the former being burned in a separate compartment, 
from which the flame and hot gases pass over the ore, 
being guided in their course by a more or less hori- 
zontal roof. The heating of the ore is accomplished 
by the radiation from the roof and side walls rather 
than by direct contact with the hot gases. 

It is particularly suitable for fine materials on 
account of the relatively quiet atmosphere due to the 
absence of blast, and there are greater opportunities 
for the settlement of dust than in the blast-furnace. 
As the furnace atmosphere is neutral, or very nearly 
so, it has little or no influence on such reactions as 
occur in the furnace, and it therefore follows that 
the reverberatory is purely a melting furnace. 

Its functions are that it should melt down ore and 
flux as rapidly as possible with a minimum of heat 
loss. It should permit the formation of matte and 
slag from the mixture of oxides, sulphides, and sul- 
phates in the charge; and the temperature must be 
sufficiently high to render the matte and slag per- 
fectly fluid in order that there may be complete 
settling with a minimum loss in the slag. 

For rapid melting it is necessary that there should 
be a good draught, in order that the great volume of 
gases, which are cooled down by their contact with 
the roof, walls and charge, is replaced as speedily as 
possible by fresh, hot gases. Unless this condition 
holds, there will result a reduction in the 
tonnage that the furnace will handle. 

To provide the required heat for the melting, the 
fuel must be burned as fast as possible. In all modern 
practice pulverised coal or oil is used, and there must 
be sufficient burner capacity to produce the required 
number of heat units per minute. 

The heat losses are kept at a minimum by the elimi- 
nation of side-door charging with its consequent 
admission of large volumes of cold air. The walls and 
roof are made as thick as economically possible to 
reduce the radiation losses; a deep bath of molten 
material is kept on the hearth continuously instead 
of tapping the entire contents of the furnace and re- 
charging with cold material as in the early methods 
of operating. The cold charges of the early smelters 
required a very large part of the furnace time to heat 
up and bring to the point of fusion, the actual opera- 
tion of smelting occupying but a small proportion of 
the time. The cold material formed a blanket on the 
top of the charge through which the heat penetrated 
with difficulty, and it was necessary to stir the semi- 
fused mass frequently in order to prevent it from 
sticking to the bottom. In practice the bath of molten 
material is highly superheated, and readily gives up 
its: heat to the fresh charges which are made fre- 
quently and in small amounts. 

The heat of the gases is utilised to the greatest 
possible extent by making the furnace as long as will 
permit the charge being kept in a fluid condition 
without an excessive consumption of fuel, and such 
heat, which necessarily leaves the furnace as sensible 
heat in the waste gases, is, to a large extent, recovered 
by passing them through waste heat boilers. 

Modern practice demands that the reverberatory 

charge should be pre-heated. As the fine ores which 
form the bulk of the charge usually have to be roasted, 
the resulting calcine is delivered at the highest possible 
temperature and the flux is frequently added to the 
roasters. The charge is introduced into the furnace 
through charge holes in the roof. These are frequently 
water cooled and are usually situated along the side 
walls for about half the length of the furnace. The 
object of charging along the side walls is to keep them 
covered with the charge, and thus protect them from 
the action of the hot gases. The usual charge is 
about 10 to 15 tons at one time, and as this is intro- 
duced into the furnace, it floats and spreads out on 
the bath of molten material on the hearth. The 
highly superheated bath readily gives up heat to the 
fresh charge, and it receives further heat from the 
radiation from the roof and quickly melts. 
The resulting slag and matte now move towards 
the tapping end of the furnace and have ample time 
in which to separate cleanly. The slag may be 
tapped intermittently or allowed to flow off con- 
tinuously. The latter is coming more into favour, 
as it results in cleaner slags. The matte is tapped 
from the fore part of the furnace, as required by the 
demands of the converters in a manner similar to 
tapping a blast-furnace settler. 
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and advantageous apparatus in which to treat fine 
ores, but it usually requires an extensive roasting 
plant, occupies a large amount of space, and locks up a 
large amount of valuable metal. Hence the invest- 
ment is large for a given tonnage. While large 
amounts of low-priced fuel are used, a large propor- 
tion of the heat in the gases is recovered in waste 
heat boilers, and this greatly reduces the power cost. 
The amount of slag, and, consequently, the metal 
less, are less than with the blast-furnace. With the 
ever-increasing amount of fine ores to be treated, 
the reverberatory furnace is fast displacing the blast- 
furnace, and it has even been found advantageous in 
certain localities to use reverberatory smelting for 
coarse ores that under ordinary conditions would go 
to the blast-furnace. 


HyYDROMETALLURGY. 


On account of the finely divided condition of most 
flotation products, it is not always possible to treat 
them by hydrometallurgical methods economically, 
but with improved methods of agitation and filtra- 
tion it is probable that much greater use will be made 
of wet methods of extraction in the future. Hydro- 
metallurgy offers an effective solution of the problem 
of high shipping and refining costs, and it appears 
probable that the treatment of these concentrates 
will eventually follow on the lines of roasting, leach- 
ing and the electrolysis of the solution so as to obtain 
the metal and regenerate the electrolyte. 

Twenty years ago there were but few wet metal- 
lurgical processes in operation on a large scale, and 
these were mainly for the extraction of gold, silver 
and copper. The more important were the cyanide 
process for gold and silver and the Henderson and 
Rio Tinto processes for the extraction of copper. 
Whereas at that period a profit could not always be 
assured with a gold ore containing 4 dwt. per ton of 
ore, it is now possible to treat one containing half 
that amount of gold under similar circumstances. 
At the present time silver ores begin to be of com- 
mercial importance when they contain about 100 
parts per million, or 3 oz. per ton. When associated 
with commercial ores and copper and lead, they are 
extractable at negligible cost, and in such cases 
smelters usually pay for over 0-025 oz. of gold and 
1 oz. of silver. Under favourable conditions, a gold 
deposit may now be profitably dredged which contains 
only one part in 10 million, or 3d. value of gold per 
ton. 

Copper has been extracted from its ore by heap- 
leaching methods in Spain since 1752, but these ores 
contain from 2-3 per cent. of the metal. This process 
is actively in operation at the present time, and, as 
the pyrite itself is barely attacked, it is sold for its 
sulphur value after the copper has been extracted. 
With modern methods, it is economically possible 
to treat ores containing much smaller quantities of 
copper. In the spring of 1923 the Ohio Copper Com- 
pany of Utah commenced the leaching of an ore 
which averages only 0-3 per cent. of copper, and which 
has since proved to be a profitable undertaking. It 
consists of a copper-béaring quartzite in which the 
copper minerals exist principally in the fissures. 
The quartzite is practically inert to chemical action, 
while the copper minerals are readily attacked by 
the leaching solution. At the Calumet and Hecla 
mine an old tailing containing only 6 lb. of copper 
per ton—0-27 per cent.—has been successfully 
treated by an ammonia process. It has been esti- 
mated that about 15 per cent. of the copper output 
of the world is now produced by leaching, and two of 
the largest of such plants in operation at the present 
time produce copper at a considerably lower cost than 
by any other method of treatment. 

The leaching of copper and silver ores is now in a 
similar position to that of gold and silver cyanidation, 
and especially in the case of copper ores the process 
and plant used have followed very closely those em- 
ployed for cyanide work. Since 1905 processes for 
the wet extraction of zinc and lead have been de- 
veloped and will probably in a few years become for- 
midable rivals to smelting methods, while already 
the wet metallurgy of zinc is of considerable economic 
importance. Lead leaching at the moment has not 
attained so favourable a position as copper and zinc, 
and there is room for much further research in this 
direction. 

For the past fifty years it has been known that zinc 
can be deposited from its solutions by electrolysis, 
but attempts to apply this knowledge on a large scale 
as a method of producing zine from its ores were not 
successful until 1914. In that year the Anaconda 
Copper Mining Company and the Consolidated Mining 
Company at Trail, B.C., initiated independent inves- 
tigations on the treatment of complex ores occurring 
in their respective districts. Both were sufficiently 
successful to justify the erection of small test plants 
which were rapidly enlarged to meet the demands for 
high-grade zine required in particular for cartridge 
metal during the war. To-day the capacity of the 
Anaconda plant at Great Falls, Mantana, is 300 tons 
slab zine per day; that of the C.M.S. Company at 
Trail is 200 tons per day, while that at Hobart, Tas- 
mania, for the treatment of concentrate from the 
Broken Hill Mines is 150 tons perday. At the present 
time these three plants produce practically all the 
electrolytic zine of the world. They all use sulphuric 
acid leaching followed by electrolysis of the zinc 
sulphate solution with a current density of about 





30 ampéres per square foot of cathode surface. The 
success of this process is dependent upon the use of an 
electrolyte of a very high degree of purity. The reason 
for the failure of the earlier processes which used the 
same method of leaching was due to a lack of apprecia- 
tion of this fact. 


Tae Exvecrric Rerininc or STE£et. 


Twenty years ago the manufacture of steel in the 
electric furnace was still in the embryonic stage. To- 
day more than 1200 such furnaces are in operation 
in Europe and America (including Canada), in about 
equal numbers in the two continents. In the decade 
1910-20, the advance of what may be called “‘ electric 
steel ’’ has been phenomenal. It increased from 52,141 
tons in 1910 to 502,152 tons in 1920. In 1925 
1,042,000 tons were produced, of which the U.S.A. 
was responsible for 615,000, Italy 129,000, Germany 
127,000, France, 68,000, and Great Britain 44,000. 
The principal use of such furnaces has been in pro- 
ducing alloy and tool steel ingots and castings. 

Experimentation during the years 1900—15 resulted 
in the restriction of the types of electric furnace to 
four—the indirect arc, the direct arc with a non- 
conducting hearth, the direct arc with a conducting 
hearth, and the induction. Of these experience has 
shown that the two most generally used are the Héroult 
(the direct arc with a non-conducting hearth) and the 
Girod (the direct are with a conducting hearth). 

The refining of steel involves both oxidation and 
reduction The first advantage of the 
electric furnace is its flexibility. It can be successfully 
operated with cold charges or with hot metal. It 
can be used for castings, for making pig iron synthetic- 
ally, and for refining molten cupola iron. The tem- 
perature can be controlled within a few degrees. Both 
oxidation and reduction can be carried to any point 
desired, and the two impurities always present in iron 
and steel, which it is so desirable to eliminate, namely, 
sulphur and phosphorus, can be reduced below the 
amounts which are possible in the open-hearth process. 
It is claimed that the electric process is the only com- 
mercial steel-making operation which will first of 
all oxidise thoroughly and then deoxidise completely, 
reducing sulphur to not more than about 0-01 per 
cent. 

The second advantage consists in the method of 
applying the heat. This is generated exactly where 
it is most necessary, namely, in the charge itself. 
Local overheating is thus prevented, or, at any rate, 
largely minimised. Moreover, a higher temperature 
can be reached and maintained than in the fuel-fired 
open-hearth furnace. This facilitates refining, permits 
reactions to become completed in a shorter time, and, 
most important of all, permits the use of very basic 
strungly reducing refractory slags. 

The third advantage consists in the quality of the 
product. It is claimed that, given proper handling, 
the process produces steel equal in every respect to 
the best crucible steel. It is claimed further that 
compared with steel made either by the Bessemer 
or open-hearth process, electric steel has greater 
density, can be made free from blow-holes, slag and 
occluded or absorbed gases, and is stronger, tougher 
and more ductile. One of the special features of the 
process is the fact that the steel can be and is made 
entirely in the furnace. All additions of alloys are 
made directly to the bath. This results in a well 
mixed steel, since all the furnace additions have suffi- 
cient time allowed for their melting and thorough 
mixing. 

The outstanding disadvantage of the electric process 
is its cost. It may be expected that with the con- 
tinual improvement in efficiency of power production 
plants, this disadvantage will tend to become less 
and less. Another factor which will operate in the 
same direction will be that economies of furnace opera- 
tion will be more thoroughly understood and practised 
Another disadvantage from which the furnace has 
suffered more or less hitherto is that it has been 
operated by men unfamiliar with its possibilities. 
To some extent the view has prevailed that electric 
steel occupies a field midway between acid and basic 
open-hearth steel and crucible steel. This, of course, 
is not the case. As already stated, the quality of 
electric steel is fully equal to that of crucible steel 
and can be achieved provided refining is properly 
carried out metallurgically. Hot metal electric fur- 
naces are nearly always operated in conjunction with 
a large open-hearth plant, in some cases as the final 
operation of a three-furnace process (Bessemer, open 
hearth and electric) commonly known as the triplex 
process. With proper operation, the product is suffi- 
ciently good to have warranted both German and 
American railways paying a higher figure for steel 
made by this process. It is important to remember, 
in electric steel-making, that desulphurisation does 
not necessarily guarantee deoxidation, but that de- 
oxidation does guarantee desulphurisation. With 


processes. 


the passage of time a body of younger men is gradually | 


becoming versed in electric steel refining, and it is to 
be expected that the quality of the resulting metal will 
be still further improved. 

Quality in Ordnance Steels.—The atterapts of the 
manufacturers in the United States of America to 
produce a high-grade product for army and navy 
ordnance were so unsuccessful and the resulting steel 
so unsatisfactory that the United States Govern- 
ment in 1918 appointed a Committee of the foremost 
metallurgists of the country to investigate melting 


Their results were published in a paper, 
entitled “‘ Acid Open-hearth Process for the Manu- 


practice. 


facture of Gun Steels and Fine Steels.”” The sum and 
substance of the paper, boiled down to a few words, 
was that to make good steel it must be deoxidised. 
The United States Government has constructed an 
armour plate and gun factory at Charleston, West 
Virginia, where electric furnaces are used exclusively 
in ordnance steel manufacture. Experiments have 
been carried out at this plant for more than a year, 
and show that the electric process produces ordnance 
material in weights up to 100 tons superior to acid 
open-hearth steel and much superior to basic open- 
hearth steel of like composition. 

Tool steel of the highest grades, both carbon and 
alloy steels generally, are now made by the electric 
process. Certain makers of motor cars specify electric 
alloy steel almost exclusively. The principal units 
are 6-ton and 30-ton furnaces, but it is quite customary 
to overload the 30-ton at least to 40 tons. 


* Pearuitre”’ Cast Iron. 


high - carbon iron-carbon alloys solidify 
unless a particular stimulus is present to 
cause the precipitation of graphite. They consist 
accordingly of cementite and pearlite. Since 
“‘ white ’’ iron is so hard as to render it incapable of 
being machined, its use is greatly restricted in mecha- 
nical engineering work. The addition of silicon, how- 
ever, causes the formation of free carbon from such a 
white iron, and it is possible, in certain favourable 
conditions, including slow cooling, to produce a cast 
iron consisting only of silico-ferrite and foliated coarse 
graphite. Such a material is very weak, although 
soft, and apart from a few special cases such iron is 
but little used for mechanical engineering work. 
Between these two limiting conditions come the 
usual technical kinds of grey iron. Their micro- 
structure depends on the smelting and casting pro- 
cesses used, the conditions of solidification and cooling 
after casting, and upon the chemical composition. 
The rate of cooling is, of course, considerably affected 
by the cross-sectional area of the particular casting. 
In the microstructure of ordinary grey iron are usually 
found together varying quantities of graphite, silico- 
ferrite, pearlite, free cementite and the phosphide 
eutectic, together with inclusions of iron and/or 
manganese sulphide. 

A carbon steel containing 0-9 per cent. of carbon 
consists, when annealed, only of eutectoid pearlite, 
the structure being uniform and dense. This material 
is pure steel. It has, as is well known, very remarkable 
mechanical properties. The problem of improving 
the qualities of cast iron consists essentially in pre- 
paring a material composed mainly of pearlite with 
deposited graphite. A cast iron of this kind would 
certainly be superior in properties to any of the 
ordinary varieties, and it might be expected to exhibit 
mechanical properties approximating to those of 
pearlitic steel, which would be influenced only by the 
graphite. Numerous tests carried out by different 
investigators on castings approximating to the above 
structure bear out this view. It was at first not found 
possible to get the desired structure in current prac- 
tice. Diefenthaler and Sipp were, however, able to 
devise a process to enable this structure to be obtained 
regularly. It was patented in 1916. It has been 
improved upon, and has finally led to very definite 
rules for achieving the desired properties. 

It consists essentially in the proper regulation of 
the furnace charge and the correct heat treatment of 
the moulds. Correct mixing is intended to give as 
little stimulus as possible to the formation of graphite. 
The materials used are carbon, silicon and low phos- 
phorus pig iron. It is also a remarkable fact that a 
high sulphur content, which most foundrymen fear 
more than anything, does not appear to be detri- 
mental to pearlitic cast iron. When cooled in the 
ordinary way, an iron of this kind would solidify 
‘“‘white.”’ In order to produce the desired pearlite- 
graphite structure, a slow rate of cooling is neces- 
sary, and this is obtained by pre-heating the mould. 
The degree of pre-heating depends, of course, upon 
the wall thickness of each particular casting. Theo- 
retically speaking, it should be possible to get from 
one and the same charge and by suitable heat treat- 
ment of the mould, every desired cross-sectional area 
with the same final product—pearlite-graphite struc - 
ture—when once the rates of cooling for the different 
cross-sectional areas have been determined. In 
practice, various cross-sectional areas are grouped 
together and a special burden or charge selected for 
each group, assuming the same amount of pre-heating 
of the mould. 

The properties claimed for the cast iron are—(1) 
High transverse and tensile strengths and toughness ; 
(2) high resistance to impact stresses ; (3) moderate 
| hardness when properly treated; (4) only a slight 
| tendency to the formation of “ pipes,” and hence the 
possibility of making complicated castings; (5) 
| great resistance to sliding friction (abrasion); (6) 
fine and dense structure, the structure being unaffected 
by temperature changes. 


(To be continued.) 
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The Railway and Urban Improve- 
ments at Piccadilly Circus. 

II 

CIVIL ENGINEERING ASPECTS OF THE WORKS. 


No. 


(Conclusion ).* 


CONSIDERED as a civil engineering work, the main 
feature of the undertaking is, of course, the construc- 
tion of tunnels, lined-with cast iron, in the blue clay. 
The booking hall, passenger subways and pipe shafts 
will be constructed in the layer of gravel 20ft. or so 
in thickness, which overlies the clay, and it is in this 
gravel and in the made ground of the streets that the 
pipe interceptors are being excavated and built. The 
work now proceeding includes :—These excavations 


Ground Leve/ 


In the driving of the tunnels, free use is made of 
the methods of successive enlargements. This method 
adds to the security of the operations, facilitates the 
sealing up of exposed surfaces, and by reducing the 
volume of spoil withdrawn at one time, per foot or 
per day of advance, it lessens the chances of settlement 
of the clay overhead. The smallest of such tunnels 
is that driven by means of the “‘ Novelty Heading,” 
as it is called by the engineers, in which only four 
of the elements or segments of a tunnel ring are used, 
abutting on four oaken keys. For the purpose of 
making temporary connecting passages or for the 
heading for a permanent narrow passage, a heading 
in which there are only two elements of a cast iron 
ring is sometimes employed. These form the sides 
of the heading, the top and bottom being baulks of 
timber strutted by other pieces of timber within the 


































































Ba//ast a 
Cla : “m= 
le Age Subway 2° coamey, 7 
= . sod Lewad — ae 
1 Sa ae 
R ~~ —"~Gust? lee Chamber 
39% 41 t 
- J Cuameer N*/ 
ie 74-244" aN on Keane! 
50 00 __gbtreaiog Re, * Biull # 00! _ baker co 8 5 ol 
/ \\ Secrion AA s Secrion F F 

















‘ 2 Nead: 
M0 Speceal C ——". 
- 63 on “oan ht ey Cuarber N°3* =9Secrionlt 
see - niadmoul ae ESS oe 
THe Ewcincen” Secrion CC Secrion FF Swain Sc. 


FIG. 8--SECTIONS 


and the building of their brickwork walls, on concrete 
foundations and floors, beneath the temporary bridges 
of rails and concrete already described ; the building 
of the rectangular chambers which form the junctions 
between the several parts of the pipe subway and 
between that subway and the pipe shafts which 
connect it with the pipe interceptors ; the construction 
of the éscalator tunnels and of the large escalator 
chambers, shown in Fig. 6 ; and the driving of various 
headings, some temporary, for the removal of spoil 
or for purposes of communication, others permanent, 
or to be developed into permanent passages in the 
future system of underground ways. 

Much of this work is already done, and the emer- 
gency stair shaft, without the stairs, is completed. 
Reverting, for the moment, to the gravel layer, it 
may be noted that while most of it was found to be 
dry, water was encountered at a number of places, 
no reason for its presence in one spot or absence from 
another having been found; The blue clay is a homo- 
geneous mass of that well-known material. At the 
lower depths it is of almost rock-like consistency. 

In the course of the excavations, various interesting 
objects have been found in it, including fossil timber 
and fossil shells of species of Nautilus, which still 
possessed the mother-of-pearl sheen of the original 
shells. 


MetTuop OF EXCAVATION. 


The general procedure is to place all the rings of 
the cast iron lining as the work proceeds, regardless 
of the positions of future chambers, headings or 
connecting passages, and to plank up and grout every 
working face or other opening when it has to be left, 
pending further operations. Any movement of the 
clay or diminution of its volume, tending to settlement 
overhead, is thus avoided. The spoil is loaded into 
skips which, where the excavation is at the lower 
levels, are hauled up the escalator tunnels by means of 
electric windlasses. They are then pushed by hand 
to the central shaft, where they are lifted by a crane 
mounted on a timber platform in the works enclosure 
near the middle of the Cireus. Here the spoil is 
dumped into a large hopper which spans a lorry bay, 
accumulating in this hopper during the day and being 
dropped, during the night, into lorries which enter the 
bay underneath it by the north side of the hoarding 
and pass out at the south side. Thus, the incon- 
venience which would be caused by the continual 
arrival and departure of the spoil lorries during hours 
of busy traffic is avoided. ‘The work is carried 
out by day and night, continuously, the clay faces 
being supported by timbering while the iron lining 
is being built in. 


* No. I, appeared April 29th, 


OF ESCALATOR TUNNELS AND CHAMBERS 


curves of the cast iron elements. As an example of 
successive enlargements we may note a case in which 


| & tunnel 8ft. 6in. diameter was first driven, this being 


replaced, first by a 14ft. tunnel and finally by the 
permanent tunnel 22ft. diameter. A similar case 
is that of chamber No. 3 at the top of escalator No. 3, 
the position of which is shown in Fig. 6 and details 
in Fig. 8, sections CC and F F. Section A A shows 
the alignment of the “‘ Novelty ’’ heading, in relation 
to the centre line of the permanent 22ft. 4in. diameter 
tunnel ; also the position of the temporary 14ft. tunnel 
in relation to the 26ft. diameter chamber by which it 
will be replaced. The two 10ft. 6in. openings lead to 
chamber No. 1, giving access to chamber No. 4, at 
the head of the escalator No. 4, leading to the plat- 


section CC, Fig. 7. At its lower end, the escalator 
tunnel requires concrete walling to adapt the 22ft. 4in. 
diameter to the 26ft. diameter radial rings which, 
in turn, effect a self-sufficing junction with the 25ft. 
rings of the chamber 

In Fig. 9, though 2 concrete wall is used at the lower 
end of the escalator tunnel, the diminishing number 
of elements in the incomplete terminal rings enables 
an almost iron to iron junction to be effected. 

Fig. 6 shows clearly the general disposition of 
escalators, chambers and passages. Chambers 1, 
2 and 3 are connected by passages having concrete 
floors and walls and roofed by steel joists imbedded 
in concrete. The junctions with the chambers are 
made by removing the necessary numbers of ring 
elements, eight in each of these cases, and introducing 
girders at the tops and bottoms of the opening so 
formed, and stanchions at the sides, as shown in 
Fig. 8, section E E. In all cases of the cast iron ring 
work, the horizontal joints, being stressed by the 
forces set up by the pressure of the clay, have been 
machined, the circumferential joints being packed 
with wooden strips. 


Some Derails. 


The work of lining the tunnels is completed as it 
proceeds by the grouting with cement of the small 
space left between the iron and the clay, similar grout- 
ing being also done in the case of temporary timbering 
and planking placed to support the working face before 
the iron segments are erected. The grouting machine 
has a container of a simple form into which air is 
forced by means of an air compressor installed on the 
surface within the works enclosure. When making 
connections involving the opening of a part of a 
provisionally complete tube, the usual procedure is 
to remove two rings, excepting the elements in the 
crown. 

In the pipe subways rings of specially heavy section 
are used wherever the subway passes close under- 
neath the bases of stanchions in the booking hall or 
lavatories. At one point, where the tunnel is only 
some 18in. below the floor level, the normal elements, 
it was noted, had been replaced by thicker and more 
heavily flanged pieces. As a further precaution a 
grillage is provided, over the crown of the tunnel. 

The taper elements used at bends are not developed 
to the full width of divergence starting from the 
narrow end of the radial slice of the curved tube, but 
are. so dimensioned that the wide end—longitudinal 
edge—of one element is just double the width of each 
of the abutting edges of the two elements succeeding 
it, these preserving the radial form, that is, not break- 
ing joint transversely to the tunnel. Very nice calcu- 
lation has been necessary in the case of combined 
bends where the changes of direction are sometimes 
very sharp. At one place, for instance, where a sharp 
bend to the left is succeeded by an upward bend, only 
one normal or cylindrical ring intervenes. 


THe Booxrne HALL. 


The structural features of the booking hall design 
are of a normal kind, and are shown in Figs. 7 and 
10. The outermost ring will be a concrete wall, curved 
to radii, such as 62ft. and 75ft., some diameters of the 
roughly oval area being 144ft., 135ft., 130ft. and 128ft. 
The wall is pierced by five subway entrances. About 
10ft. within this rough oval is the oval formed by the 
outer ring of columns, eighteen in number, and about 
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form of the Bakerloo line. In the other direction 


access is given to the Piccadilly line. 
MAIN STRUCTURAL FEATURES. 


In designing the various junctions between different 
parts of the system of communications the consulting 
engineer has adopted, in every case, the method which 
seemed to be economical and stable, having regard 
to the particular dimensions of the adjacent structures 
and the angles involved. Thus, in Fig. 8, section A A, 
the provision of a few steel joists imbedded in concrete 
is the only accessory work needed for the junction 
of the machinery floor, the central shaft and the 
escalator tunnel, here reduced to a few elements of 
its rings, while the last of the complete rings ot this 
inclined tunnel is received in the concrete of the book- 
ing hall floor. This is also shown in section BB, 
Fig. 9, and similar connections are to be seen in 


21ft. apart, the space thus begirt measuring nearly 
124ft. by 110ft. About 16ft. within this ring is the 


| inner ring of columns, forming the boundary of the 


| enclosed area, an oval nearly 90ft. by 80ft. 


There 
are eighteen columns corresponding radially with 
those of the outer ring, and over the last few complete 


|rings of escalator No. 2 and the neighbouring area 


Fig. 8, section A A—-there are four intermediate 
columns which halve the local pressures. Here, as 
in other places where there are structures immedi- 
ately beneath, the column footings are especially 
large in area. In this oval there are ten columns and 
thirteen main girders of various lengths up to 26ft. 
The secondary girders have spans of about 30ft. 
in the middle row and smaller spans elsewhere. The 
usual distance apart is 6ft. 6in., which is, therefore, 
the overall span of the joists. The joists between 
the inner and outer rings of columns and between 
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the latter and the encompassing wall are in groups 
parallel for each pair of girders, the radial gaps being 


provided with short joists parallel to the girders. 


Tue Buripine OF THE CHAMBERS, 


The method adopted in building the chambers 


Taking, as an example, of a tee junction, the chamber 
No. 3 at U in Fig. 3 ante and using also Figs. 11 and 12, 
we note, first, that the pipe subway originally extended 
unbroken across this site while the pipe shaft V P 
was brought nearly up to the edge h g of the square 
later occupied by the foundations of the chamber, 
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is in accordance with the general policy of avoiding 
to the utmost any depletion of the surrounding mass 
of clay. Also, especially when building the large 
chambers at the feet of the escalators, important 
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quantities of extra concrete would have to be put 
in if there were any considerable excavations or falls 
of clay in excess of the volume to be replaced by the 
structure ; for the conditions make it highly inex- 
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pedient to attempt any kind of refilling. The method 
varies in details according to the shape and dimen- 
sions of the structure and other conditions, but it 
may be described as for a typical case as follows. 


GIRDERS AND JOISTS IN BOOKING HALL 


ROOF 


The side e f will eventually be a blank wall, and the 
other three sides pierced walls. The procedure is 
illustrated by Figs. 11, 12 and 13. The first operation 
is to remove two rings to the right and two to the 
left, near the lines g f and h e. This makes it possible 
to put in the two ends of the foundation and to build, 
at the four corners, portions of the walls up to the 
roof level, as shown under | and 2 in Fig. 11. The 
recesses in the foundation and the absence of joists 
in the concrete overhead indicate that the rings of 
the two abutting ends of the subway tube will be, 
not restored, but replaced by rings of heavier elements, 
as far as the concrete on which rests the sole plate of 
the timber post. As soon as the work has been done 
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to the limits of 1 and 2, Fig. 11, and the concrete 
has hardened, the timber posts and the temporary 
joist are put in position, and, at each end, one per- 
manent roof joist is put in place, one end of it resting 
on the portion of the blank wall already built and 
the other supported by its post ; and similarly at the 
other end. Next, the rings in the portions 3 and 4 
are removed, the floor and the blank wall put in as 
far as this allows, and the permanent roof joists set 
in position as in the previous case and boarded over 
to hold up the overlying clay. The same operation 
having been carried out with section 5, the blank wall 
is now complete up to roof level, the joists rest upon 


















































timber props, awaiting the support to be given by 
the end of the pipe shaft and the pierced wall. The 
end of the pipe shaft, being close at hand, has merely 
to be cleaned up, the necessary number of rings, made 
of the extra strong elements, being added to it. The 
wall can then be completed around it, enclosing the 
ends of the joists, and, the ends of the pipe subway 
having been similarly completed with the extra strong 
rings, it only remains to concrete in between the roof 
joists and to grout up every cranny tightly. The 
roof boards are removed when possible, and the space 
left by their removal grouted. In any case grouting 
is applied. The chamber is then complete except for 
the internal finish. 

To some minds the strongest impression left by 
visits to the works in progress and a study of the 
plans is that the surveying and levelling necessary 
for the planning of the works, and the setting out 
operations, perforce executed piecemeal, must have 
involved and continuously demand operations of the 
greatest nicety and skill. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 


“THE MEN WHO DO THINGS.” 


Sir,-—While sympathising with Mr, Frank Richard's pwan 
of praise for a hardly dealt with and underpaid profession, a 
sense of justice compels me to find the engineer none the less 
intensely human and in no way superior, humanly speaking, 
to his brother professional of church, medicine, or law. . 

One readily admits also both the bridges of America and the 
great rivers, which accord opportunities to the American bridge 
builders ; it is the irony of Fate that one of those rivers should, 
at the time when Mr. Richards’ article is being read on this side 
of the Atlantic, be demonstrating with the utmost lucidity that 
rivers, as well as the men who seek to control them, can also 
“ do things.”” 

Possibly the lesson of the Mississippi is that one can interfere 
too far with Nature, and so far as this country is concerned, it is 
wiser for us to water dry areas artificially abroad, than to seek 
to get cheap power at home by meddling with that comparatively 
“small brook’ the Severn, which has, after all, a substantial 
width and tide problems al! its own, involving silting and allied 
difficulties. 

In short, to develop coal at home and Colonies abroad should 
provide a better “slogan " than “cheap electricity,” so far as 
Great Britain is concerned. That thought is prompted by the 
extraordinary importance our American friends attach to either 
size or novelty in their own land. We need not, however, envy 
them the magnitude of the present flood, which is all the less 
to the eredit of their forésight in that the Mississippi has been 
under riparian observation for some 200 years. No ; all things 
considered, I think the engineer, whether in the New or Old 
World, is still capable of errors ; the only wonder is that he makes 
so few. S. P. Crristtie. 

Leeds, May 4th. - 


THE SENATE OF THE UNIVERSITY OF LONDON. 
Sir,—-On May 10th Graduates in Science of the University 
of London, who are Members of Convocation, will elect three 
Graduates to fill vacancies among the five Convocation Members 
of the Senate who represent Sciente. Owing to the considerable 
and growing number of Engineers who have taken a Science 
degree at the University of London, it has long been felt that 
one of the representatives of Graduates in Science on the Senate 
should be an engineer in practice. I have been invited by the 
Council of the Twentieth Century Society of London Graduates 
to stand for election to the Senate as an engineer, and I wish, 
if I may do so, through your journal, to ask all Engineer Science 
Graduates who are Members of Convocation of the University 
of London, and who are anxious, at last, to be represented on 
the Senate by a member of the profession in active practice, to 
give me their votes. The other candidates are closely connected 
with teaching, and since there are three vacancies, two of them 
must in any case be returned, so that to secure my election it 
would be advisable to vote for no other candidate except myself. 
Rocer T. Sarra, 
M. Inst. C.E., M.I. Mech. E., Past-President I.E.E., 
Vice-President Inst. T. 
36, Victoria-street, Westminster, April 25th. 
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Railway Matters. 


Tue junction at Old Oak Common for the Wycombe 
line, used by the Great Western expresses for Birmingham, 
requires a speed limit of 20m.p.h. It is now to be improved 
so as to allow for 40 m.p.h. 


ANSWERING a question addressed to him the other day, 
the Postmaster-General replied that he was aware that 
broadcast receiving sets had been installed in long-distance 
trains in some countries. Experiments conducted some 
years ago in this country showed that it was possible to 
receive broadcast programmes on trains in motion, but 
no application had been received for a licence for the per- 
mament installation of wireless receiving apparatus in 
trains. 


A party of railway students from Germany has been 
touring various railways in this country during the present 
week, The members arrived last Friday, and have been 
to Southampton, the Chiswick Overhaul Works of the 
London General Omnibus Company, the Morden Extension, 
Swindon, Derby, Manchester, Wath Gravitation Yard, 
York, Edinburgh, and will go to Feltham to-morrow and 
leave for home in the evening. The visit has been arranged 
in return for one given to English students last year. 


Berore the war the Great Eastern Railway was essen- 
tially a passenger line, but since then it has greatly deve- 
loped a goods traffic, which, in 1925, was nearly 20 per 
cent. greater than in 1913. Little or no capital expenditure 
had been incurred by the Great Eastern in the way of 
provision to meet that increased traffic, and thus the 
London and North-Eastern, which has succeeded to the 
property, has found very great difficulties in handling the 
traffic. As a means to secure some relief a traffic control 
office has been opened at Cambridge. 


A survey has been made on the 40 kiloms. section of 
the Puerto Wilches Railway—on the Magdalena River— 
from Conchal to Bucaramanga in the Department of San- 
tander-del-Sur, about 227 miles from Bogot4, in Colombia. 
This line will greatly benefit traffic between the Atlantic 
Coast and Bogota, providing an all rail route. A further 
section of the Northern Railway, 50 kiloms. long, to Puente 
NacionAl, is about to be commenced, but will take at least 
four years to complete. This will then form a further 
contribution to the Puerto Wilches line. 


THE overseas mails arriving at Plymouth have hitherto 
been man-handled between the mail tender and the train, 
which has required the services of rarely less than 100 men 
and sometimes from 130 to 150. An electric belt con- 
veyor has now been provided, which requires only -one- 
third of the normal number of men. The belt is 36in. 
wide, moves at a speed of 160ft. per minute, and has a 
capacity of 60 tons per hour. The arrangement was the 
idea of Mr. C. 8. Page, the railway company’s chief docks 
manager, and was built at the Fraser and Chalmers’ works. 


Ir now appears that when the deputation from the 
railway companies and the railway trades unions waited 
upon the Chancellor of the Exchequer as related herein 
on April Ist, to discuss the motor competition, the question 
of passenger duty was also mentioned. As that tax 
brought £419,525 into the Treasury in 1925, it was only 
natural that Mr. Churchill should decline to relieve the 
railway companies of it. The duty is a survival of powers 
granted in the reign of William IV., which were modified 
in 1844 as regards passengers conveyed at one penny per 
mile and less by what were known as parliamentary trains. 
In 1883, by the Cheap Trains Act, the duty was wholly 
withdrawn from third-class fares unless it was shown that 
a railway company was not providing sufficient workmens’ 
trains. ‘ 

Ir is announced that the station at Brighton is to be 
enlarged. The original station was opened on May 10th, 
1840, when the Brighton-Shoreham section of the London 
and Brighton Railway was put into service. The line 
from London reached Brighton on September 2Ist, 1841. 
The station was 300ft. long and 114ft. wide and was 
covered by a roof which Sir Frederick Smith, the Board 
of Trade Inspector of Railways, described as of “ elegant 
design.”’ It was enlarged in 1862 and again in 1883. It 
has eleven platform roads, but one will hold only rail 
motor trains. As the official announcement as to the 
changes now contemplated specially mentions an enlarge- 
ment of the circulating area, it is reasonable to assume that 
the buffer stop collision there, mentioned in this column 
of our issue of November 19th last, has had some influence 
on the situation, as in the accident report thereon it was 
shown that the unloading and loading of carriage trucks 
on Nos. 6 and 7 roads required those lines to be shorter 
than Nos. 5 and 8 so as not to rob the circulating area. 


AN interesting departure in rolling stock for electrically 
operated trains has been made in seventy-five new coaches 
built, or being built, for the London, Midland and Scottish 
Railway for its services in the London area. All such 
stock, whether used in London or on the Liverpool- 
Southport or Manchester-Bury services on the former 
Lancashire and Yorkshire, were of the open car type, but 
they had compartments, though not with corridors. In 
support of the change it is claimed that the compartment 
coaches seat more passengers and that, when the traffic is 
heavy, they are unloaded and loaded more quickly. The 
latter point is of interest inasmuch as on January 2Ist, 
1909, there was a collision between two electrically operated 
trains near Marsh-lane Station on the Liverpool-Southport 
line. A train in the opposite direction, heavily laden with 
business people for Liverpool, was also involved in a fire 
which followed the collision, but all the passengers left 
the train quietly and only ten, who were in the trains 
from Liverpool, complained of shock or injury. As a 
result of that accident complaint was made to the Board 
of Trade as to the exits from the cars being at the ends only, 
and the late Colonel Druitt paid particular attention .to 
that point at his inquiry. He said that the railway com- 
pany claimed that the open car made a more strongly 
built vehicle and that side doors would cut into the framing 
of the sides and considerably weaken it, and in a bad colli- 
sion greater risk would be run by rs. It was also 
represented that side doors would produce delay in leaving 
stations. Tests made by the company showed also that 
sixteen passengers left by the two doors every ten seconds. 








Notes and Memoranda. 


Asout fifty American engineering colleges are carrying | 
on organised engineering research. Fifteen of these 
received during the year 1924-25 more than $500,000 for 
research through co-operative relations with industry. 
The total annual expenditure by engineering colleges for 
research is more than $1,000,000. 


Ir is reported from New York that Mr. George Gordon’ 
Crawford, President of the Tennessee Coal and Iron Com.- | 
pany, a subsidiary of the United States Steel Corporation, | 
has been appointed chairman of a committee to establish 
the first technological laboratory in the steel industry. | 
The purpose of the laboratory is to keep the steel industry | 
in @ vigorous condition, to find melt of making better | 
steel, and to eliminate out-of-date methods as fast as | 
possible. 

In the Kauri timber industry of New Zealand a large | 
amount of waste wood is obtained, and the possibility of | 
utilising it for papermaking is under consideration, states | 
the annual report of the Imperial Institute. At the 
request of the New Zealand Forestry Department the | 
Institute has examined samples of the waste wood in order | 
to determine the yield and quality of the pulp which it | 
will furnish. The wood contains varying amounts of | 
resin, and a further investigation has been carried out to | 
ascertain the nature and value of this resin, and whether | 
it would be profitable to remove it before pulping. 


Art the present time it may be said that the most com- | 
monly adopted arrangement for supplying a radio receiver 
is an accumulator for the low-tension supply, with an | 
appropriate supply appliance or battery eliminator, for | 
the high-tension supply. The low-tension accumulator | 
may be maintained charged by means of some form of | 
trickle charger, or by ordinary c harging means. Probably, | 
howéver, further developments in low-tension supply | 
appliances will be made in due course, resulting in the | 
manufacture of apparatus having the reliability and 
efficiency of some of the present forms of high-tension | 
supply appliance. 

A NEw type of welding electrode, which combines the 
characteristics of a fluxed electrode, and the quality of bead | 
finish and the cleanness in handling of a bare welding | 
electrode, has been introduced by the General Electric | 
Company, Bridgeport, Conn., U.S.A. Recommended 
for the general welding of steel, the electrode has, it is 
claimed, a uniform flowing quality. The absence of spat- 
tering is one of the advantages claimed for the new material. 
The elimination of the erratic arc condition leads to a 
deposit of more material with the same consumption of 
electrode per kilowatt-hour. The electrode penetrates 
quickly and produces high tensile strength and unusual 
ductility and elongation. 


A Lime whitewash for the brickwork of high temperature 
industrial furnaces can be prepared, according to E. P. 
Arthur, W. B. Kitchener and J. R. Withrow, in a recent 
paper to the American Chemical Society, by adding small 
amounts of silicate of soda to a lime-water slurry. The 
paint can possibly be improved by addition of common 
salt and plaster of paris, also in relatively small amounts. 
The use of lime paint on the brick work of furnaces not 
only improves appearances but also helps to reduce infiltra- 
tion of cold air. If thoroughly mixed and applied in a thin 
coat to clean brickwork, a silicate-lime whitewash will 
not crack, flake, nor dust off under service conditions at 
temperatures as high as 350 deg. Fah. and slightly higher. | 


AN attempt is being made greatly to extend the con- 
struction of steam turbo-generators in Russia. At the 
works of the Electroforce (Elektrosil) in Leningrad the 
construction of 5000 kilowatt sets has been begun for the 
first time in Soviet Russia. At the same time preparations 
have been completed for the turning out of similar sets 
of 10,000 kilowatts, the patterns and drawings having 
already been finished. These machines are intended for 
the stations at Kieff, Novorossisk, Kizel, &c. The works, 
which belongs to the State Electrical Trust, claims to 
have orders on hand for 44 turbo-generators of a total 
of 240,000 kilowatts. In connection with the development 
of this: branch large orders for milling and other machines 
were placed abroad. 

Aw interesting case of an electric motor breakdown was 
described. by Mr. Hodge at a recent informal meeting of 
the Institution of Electrical Engineers. A 20 horse-power | 
enclosed ventilated motor was set at work to drive several | 
high-speed dry grindstones. After a few weeks the spark- 
ing at the brushes became so excessive that there was an 
occasional ‘flashover. Tests were made for insulation, | 
and ‘overload, mica undercut, the brush position was 
verified, and apparently everything was in order. Still 
the trouble remained, until on one occasion whilst the 
shunt field was excited separately, it was noticed that the 
gap between:the pole faces and the iron of the armature 
was bridged over by small particles of iron and steel, which 
in floating about in the air had been attracted by the 
magneticifield of the motor, although it was situated some 
20ft. away from the nearest grindstone, and not in any 
direct line with the dust given off. 


Tue borough electrical engineer of Tynemouth, Mr. C. 
Turnbull, states in his annual report :—‘‘ The inauguration 
of the assisted wiring scheme has brought a very large 
number of new consumers in spite of the slump in*trade. 
Many installations have been supplied which otherwise 
would not have come on to the system, and a great ‘deal of 
work has been provided for men who otherwise would 
have been unemployed. In many cases current is supplied 
through prepayment meters, a method which is advan- 
tageous to both parties, there being no bad debts. So far 


come to a*standstill for the present. 
means will be found to put it into operation again. 


high standard of the work done. 





a very reasonable price, 





expected. 
to Brussels are now in use. 


that this class of work might have been liable to scamping, | | concrete piles. 
but this is far from being the case. The workmanship vehicular traffic, 
and materials are of high class, and consumers may rest | There will be a handrail along each side of the bridge, but 
assured that they have obtained first-class installations at | no footways for pedestrians. 
% out by private enterprise at an estimated cost of £1,140,000, 






Miscellanea. 


So far as the home trade is concerned, the machine tool 
industry is slowly and steadily recovering from the shock 
of the coal dispute. Many firms report that trade during 
January and February of this year has been brisker, 
generally speaking, than last year, and that inquiries have 
been more numerous and of a sounder tone. 


In the course of a comparatively few years, the indus- 
trial electric heating load in the United States has grown 
from almost a negligible figure until at present it is in 
excess of 3,000,000,000 kilowatt-hours annually. This 
number of units, states the Jron Age, may be visualised 
more readily if it is considered that, to give this service, 
there would be required a power plant capable of carrying 
a load of 375,000 kilowatts continuously for twenty-four 
hours per day for 365 days. 


Reprvuts Urban Council has adopted a scheme prepared 
| by the surveyor, Mr. F. King, for augmenting the 
town’s water supply by the acquisition of supplies from 
Filtrick and Penventon, at an estimated cost of £18,013, 
and has applied to the Ministry of Health for sanction 
to borrow this sum. The scheme includes the laying of a 
| 12in. main from Filtrick to the present reservoir, a 6in. 
pipe from Penventon and the erection of a 50,000- ae 
reservoir to be fed by means of a pump. 


A BIG advertising campaign is to be embarked on in an 


|}endeavour to attract new industries to Tyneside. The 


matter was recently referred to by Mr. Richard Aughton, 


| general manager of the River Commissioners, at’ South 


Shields. Pointing out that coal shipments had dropped 
6,000,000 tons since before the war and that launches of 
new tonnage were down 50 per cent., he said it was abso- 
lutely essential that fresh business should be secured. The 
campaign is separate from the North-East Coast Exhibi- 
tion, fixed for Newcastle in 1929. 


Tue first completed section of the new arterial road 
between Edinburgh and Glasgow was recently opened by 
Sir Henry Maybury, Director-General of Roads. The 
section is an important link at the eastern end of the new 
highway providing access for road transport direct to 
| Leith. It has been named Maybury-road. The complete 
new Glasgow-—Edinburgh road, which forms part of a 
national scheme to relieve unemployment, is estimated to 
cost nearly £2,000,000. The section opened has cost 
£48,000, and is about 1} mile long. 


PALESTINE is intensely interested in the reported Colonial 


| Office adjudication in favour of the two original tenderers 
| for the most important Dead Sea concession, that for the 


extraction of potash, of which supplies are stated to be 
inexhaustible. It is anticipated that the starting up of this 
new industry, which potentially is the most promising 
asset in Palestine, will be of the greatest benefit to the 
country economically, from the point of view of labour 
conditions, Government revenue and the rectification of 
the present unfavourable balance of imports over exports. 


Durinec 1926 nine electric wall cranes of 3 tons, two 
floating cranes of 8 tons, and two 10-ton floating cranes, 
have been added to the equipment of the port of Antwerp, 
which on November Ist, 1926, consisted of 494 cranes of 
varying capacities, the most powerful being a 150-ton 
floating crane. There are also eighteen pneumatic grain 
elevators, capable of trans-shipping 200 tons of grain per 
hour. The tugboat service comprises twenty-eight tug 
boats, of which sixteen are fitted with powerful steam fire 
pumps. Eight of these tugs are specially framed for 
eventual use as ice breakers in the docks. 


Wir the recent opening of a group of lines of the new 
telephone cable to Belgium, an improvement in the tele- 
phone service between this country and the Continent is 
The cable was laid last year, and the new lines 
Other lines to Antwerp will 


be opened soon. The authorities state that the new cable 


should give greatly improved hearing and a quicker ser- 


vice. The new cable to France, which will not be opened 


for some little time, will eventually provide direct tele- 


phonic communication between Great Britain and Switzer- 


land. At present, such communication can be obtained 
only over the French lines. 


Wuutst the German coal exports have decreased by 


| about 200,000 tons.since December last, the export of 
briquettes and lignite decreased 65 per cent. and 90 per 
cent. respectively. 
imports of English coal increased considerably since the 
conclusion of the English strike,. amounting to 317,242 
tons in February, as against 136,190 tons in December 
last. 
position on the German market. 
decreasing in those countries in which imports from Eng- 
| land are increasing, with the exception of Belgium and 
Italy, where long-term agreements were made during the 
| British strike. 


On the other hand, the German 


The English coal trade has therefore regained its 
The German exports are 


For the past twelve months the Bureau of Social 


Research for Tyneside area has been investigating the 

problem of.:unemployment. 

Mess, in a report suggests a real danger of a considerable 

ars of the population of Tyneside dependent on ship- 
ild: 


The Director, Mr. Heary 


uilding falling into a morass.of more or less permanent 


under-employment, getting enough work to keep them 
hanging around the yards, 
adequate livelihood. 
some kind of clearing house for labour. 
he says, ought to be controlled by a joint committee of 
employers and trade unionists working in conjunction 
| with the Labour Exchange. 


but not enough to yield an 
Mr. Mess suggests the necessity for 
The clearing house, 


Work has just commenced on the largest concrete 


the cost for the wiring has been met out of surplus funds, | highway bridge yet undertaken in the United States. 
but as these have now been exhausted, the scheme has | | This huge structure, 5 miles in length, will be built across 
One may hope that | Lake Pontchartrain and will link up New Orleans with the 
Al | Mississippi Gulf Coast. 
gratifying part of the assisted wiring scheme is the absence | bridges, one 150ft. s 
of faults or complaints from consumers, and the general | will be an arched 

One might have thought | between kerbs, having 35ft. spans supported on reinforced 


two bascule 
The viaduct 
30ft. wide 


It will embody 
‘and the other 110ft. 
am ‘concrete structure, 


The roadway, designed for three lines of 
will be 15ft. above mean water level. 


The project is being carried 
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HIGH-VOLTAGE OUTDOOR TRANSFORMERS 
FERRANTI, LTD., HOLLINWOOD, ENGINEERS 


(For description see page 503) 














FIG, 1—-LOW- TENSION WINDING FIG, 2--TRANSFORMER REMOVED FROM CASE 





























FIG, 3-ERECTING TERMINAI, FIG. 4—COMPLETE TRANSFORMER 
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The Trans-Saharan Railway. 


THE introduction of a Bill into the French 
Chamber of Deputies authorising the Government 
to provide 18 million francs to defray the cost of 
carrying out a technical survey and preparing the 
final plans for the construction of a railway across 


| the Sahara Desert, indicates that this great scheme, 
|which has been consistently advocated by the 
| military authorities for nine years past, has at 


last entered upon a practical stage. In view of the 
supposed difficulties of constructing a railway 
across the desert alternative schemes have been 
proposed, such as the laying down of a line from 
Morocco through regions bordering the Atlantic 
Coast. This plan offered advantages from the 
point of view of construction and maintenance, and 
the line would pass through territory from which 
coal would be procurable. It did not, however, 
provide a direct route to the Niger, and the 
military authorities considered that the proximity 
of the line to the coast would leave it open to attack 
from the sea. All the alternative schemes have, 
in fact, been abandoned, and preference is now 
given to the original proposal for a direct line 
across the desert which survey parties declare to 
be quite practicable. The Sahara has been well 
prospected by motor cars and aeroplanes. Vehicles 
of the endless track and six-wheel types are now 
running over sandy wastes that were at one time 
regarded as impracticable except for caravans. 
The desert has lost its terrors, and engineers are 
looking forward to the time when a railway will 
run from Algeria across the desert to the south of 
Hoggar, where it will bifurcate, one line going 
south-west to Gao on the Niger and continuing 
to Bani, and the other south-east to Lake Chad and 
then down to the Congo, where it may be con- 
nected up with the future Belgian Congo railway 
system. 

The practicability of constructing the Trans- 
Saharan Railway having been debated for so 
many years, it is significant that official impetus 
should suddenly be given to the scheme as offering 
the only solution of a problem of vital interest to 
the country’s future. It is strategical, economical 
and political. France now extends from the North 
Sea to the Niger, but North Africa and the Niger 
Valley are isolated by the desert. The French 
regard the future with some concern, because the 
population of their country is practically stationary 
and because they are dependent upon other coun- 
tries for their supplies of raw material. It is 
believed that these shortcomings will be made 
good by linking up the two great parts of the 
Empire by means of a railway. The population 
will be doubled by bringing 40,000,000 Africans 


into direct communication with France. The 





railway has therefore a strategical value by reason 
of its permitting the transport of a million native 
troops to France in case of emergency. It will 
complete the vast traffic organisation which in- 
cludes the exceptional harbour extensions between 
Marseilles and Port de Bouc and the laying out of 
the Etang de Berre to provide the greatest inland 
ship accommodation in Europe. The Algerian 
harbours are being largely extended in order to 
deal with the future traffic to Marseilles. The 
French naval strategy is centred almost entirely 
upon protecting that traffic and making the route 
across the Mediterranean safe from attack. It is 
solely for that reason that France will accept no 
limitations on the construction of submarines or 
light surface craft unless she is assured that no 
attack can be feared. Everything is made sub- 
servient to keeping the Mediterranean route open. 
It is a link between the two parts of the French 
Empire which, it is urged, must not be broken. 
The railway is intended not only to ensure the 
transport of troops to France, but also to provide 
the country with practically all the raw material 
it may need. In a report accompanying the Bill 
authorising a credit for the survey of the Trans- 
Saharan Railway, extraordinary claims are made 
regarding the economic importance of the terri- 
tories watered by the Niger and. the Congo, as 
well as of the regions around Lake Chad. The Niger, 
with its periodical inundations, is declared to te 
fully as valuable for cotton cultivation as the 
Nile. Monsieur Mahieu, President of the Conseil 
Supérieur des Chemins de Fer, has made a complete 
study of the question, and affirms that the Trans- 
Saharan Railway will permit of the Sudan alone 
supplying all the products at present imported 
from Argentina and Australia at an annual cost of 
a milliard francs. In brief, the railway will ensure 
the fusion of the two parts of the French Empire, 
which will become self-supporting, since the terri- 
tories in Central Africa will supply cotton, wool, 
timber, vegetable oils and even minerals and metals, 
while French manufacturers will find in Africa an 
important market for their goods. 

This scheme of Empire development is an attrac- 
tive one, although persons who have had experi- 
ence of native labour are by no means convinced 
that the development will proceed so rapidly as is 
anticipated by those who look upon the Trans- 
Saharan Railway as a means of building up a vast 
Empire trade. Nevertheless, the exports from 
Senegal, the Sudan, French Congo and other parts 
of Africa are steadily increasing, and the efforts 
to interest natives in agriculture by means of 


|experimental farms and the distribution of imple- 


ments are certainly meeting with some measure of 
success. Everything depends upon European 
capital, European supervision and the employ- 
ment of machinery which will make the best use 
of the sparse and inefficient labour. Central 
Africa will certainly, in time, prove of considerable 
commercial value to France if it is put into direct 
communication with the Mediterranean by means 
of the railway. Official efforts now aim at putting 
the scheme in hand with the least possible delay. 
It is pointed out that the enterprise is no more 
difficult than the construction of the railway from 
Cairo to the Cape. Obviously, the laying of a line 
across a desert where sand storms are of frequent 
occurrence, and where elaborate arrangements 
will have to be made for supplies of coal and water, 
must present problems of a character that are 
rarely met with in railway engineering. The cost 
is far too heavy to be borne by the State in the 
present condition of the national finances, but the 
report accompanying the Bill authorising the 
Government to provide credits for the survey of 
the line suggests that a large part of the cost may 
be covered by German reparations, while the 
various African colonies, which have generally 
surplus budgets, can be relied upon to help in the 
construction of a railway which is, destined to 
consolidate the French Empire and to increase its 
power and prosperity. 


The Manufacture and Behaviour of Springs. 


AN interesting and, when analysed, a significant 
feature of the investigations described in the paper 
presented on Friday evening of last week before 
the Institution of Mechanical Engineers, by Pro- 
fessor Lea and Mr. Heywood, is to be found in the 
fact that whereas the research started as a some- 
what academic study of the effect of repeated shear 
stress on materials subjected to various mean 
stresses, it ended as a very practical study of the 
strength and characteristics of helical springs. 
In reading the paper we feel that the authors’ 
apparatus, as pretty an appliance of its kind as 
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we have ever seen, was too much for them. They 
fed it with specimens in the form of helical springs 
and it refused to give them results applicable to 
the material in other than helical spring form. 
That was an outcome that might, we think, almost 
have been anticipated. Research into the funda- 
mental properties of materials demands specimens 
of a simple form which shall be under complete 
control, and the application to them of a simple 
controlled system of forces. Spiral springs fulfil 
neither requirement. Their form is relatively 
complex and after coiling cannot be controlled by 
the grinding or machining process applied to 
straight specimens, such as plain cylinders or rect- 
angular bars. The stress system to which they 
are subjected when they are compressed or extended 
is not the simple pure shear that common practice 
takes it to be, but is, especially if the coils are 
openly spaced, a complex function of tensile, com- 
pressive, and shear stresses. The load causing 
failure may be readily determined, but the dis- 
covery of the stress corresponding to that load 
is a matter of high mathematics. These facts, we 
think, are quite sufficient to explain why Professor 
Lea and Mr. Heywood failed to reach the mark 
they aimed at. We do not, however, in any way 
regret their non-success. Their method is not the 
only possible one for investigating the fatigue of 
metals under repeated shear at various mean 
stresses. Others. Mr. Hankins’ for example, are 
available, which are not open to the objections we 
have mentioned. Their investigation failed to 
attain its prime object, but it has given us a valu- 
able new machine for testing helical springs, and 
has already shed, and promises to shed still more, 
light on the qualities and behaviour of these most 
important practical elements of construction. 


Considering alike their ancient origin and the 
extent to which they are used in modern engineer- 
ing and the arts generally, it is surprising to discover 
how little we really know concerning the theoretical 
and practical characteristics of springs. As a 
means of storing energy the spring is probably 
second in order of antiquity only to the raised 
weight. Its manufacture to-day is governed by 
tradition and the fruits of experience rather than 
by a fundamental knowledge of the form and 
characteristics required to meet specified conditions. 
That the production of springs should have attained 
the position it has reached to-day without material 
aid from theory or science entitles the spring makers 
to our congratulations. It implies that they have 
succeeded in a practical way in resolving problems 
connected with stress distribution and resistance 
to fatigue which theory is just beginning to under- 
stand. Many other branches of manufacture are 
conducted on a similar basis, a basis with which 
little fault can be found so long as it is not allowed 
to form an impediment to progress. Progress of a 
considerable amount is still undoubtedly possible 
in the manufacture of springs and with the in- 
creased speeds and heavier duties now imposed on 
spring-operated parts progress of a considerable 
amount is demanded. It is one of the outstanding 
merits of the investigation made by Professor Lea 
and Mr. Heywood that it has shown that springs 
as springs do not take full advantage of the funda- 
mental properties of the material of which they are 
composed. It may be too much to say that the 
qualities of the material are, within limits, of 
secondary consideration, that in effect a spring 
made of mild steel may, in certain conditions, 
prove as satisfactory as one composed of the best 
spring steel. It is, however, no exaggeration to 
state that in the process of making a spring a con- 
dition is commonly induced in the material which 
lowers its life and strength below what they should 
be if they were determined solely by the primitive 
characteristics of the metal. In the case of helical 
springs the drawing of the wire, the coiling process 
and the final heat treatment of the finished article 
all assist in, the degeneration of the properties 
which the spring ought to possess. These three 
stages in the manufacture, it appears from Pro- 
fessor Lea’s investigation, adversely affect the 
surface condition of the material, and induce in 
the skin cracks and other defects which incipiently 
lead to failure or to a loss of the physical characteris- 
tics upon which the value of the spring depends. 
The safe range of shear stress which the spring 
can bear may, it seems, be reduced to 50 per cent. 
or less of that which the material in simple form 
without surface defects can withstand. In one 


instance Professor Lea found that material having 
an ultimate tensile strength of 120 tons per square 
inch could not, in the form of a helical spring, 
sustain without failure a varying shear stress the 
maximum 


value of which exceeded 34 tons or 


the maximum value of the varying shear stress 
would presumably have been about 60 tons. The 
modulus of rigidity, the factor affecting the “‘ rate ” 
of the spring and therefore an item of much prac- 
tical importance, would also appear to be adversely 
influenced by the surface condition. Its apparent 
value is in general not only reduced but is subject 
to a seemingly erratic variation in springs made 
from the same batch of material. 

The results given in Professor Lea’s paper relate 
entirely to helical springs. There can, however, 
be little doubt that in an equal or lesser degree 
they are also applicable to all other forms of spring, 
leaf, flat, volute, and so forth. They obviously 
imply that from the point of view of utilising the 
primitive properties of the material employed, 
springs as at present made display a considerable 
measure of inefficiency. For many purposes this 
inefficiency is not a matter of great importance. 
A constant degree of inefficiency in springs is of 
far more practical importance than a high effi- 
ciency. It would appear, however, from Professor 
Lea’s investigation that constancy in the extent 
to which a spring reproduces the primitive charac- 
teristics of the material from’ which it is formed is 
dependent upon constancy in the surface defects. 
Uniformity in the processes of manufacture may 
secure much in this direction, but it seems doubtful 
wisdom to place complete trust in the realisation 
of such uniformity in, at any rate, the case of springs 
the failure of which might have vital consequences. 
A step in the right direction is the practice now 
being adopted in certain instances of grinding the 
wire for helical springs before it is subjected to 
the coiling process. That practice, however, 
removes only the surface defects caused by the 
wire drawing, and has no effect or very little effect 
on the formation of defects during the subsequent 
coiling and heat treatment processes. In all types 
of springs the removal of the surface defects by 
grinding or otherwise should be the last staye in 
the manufacture. Some forms of spring, leaf 
springs for example, present no technical difficulty 
in way of the execution of this work. Others, 
such as volute springs, are of a form which does not 
seem amenable to any kind of machine process. 
In these cases pickling or sand blasting would 
appear to provide the only possible means of re- 
moving the surface defects. The helical spring of 
circular wire, probably the most widely used of all 
forms of spring, is in an intermediate category. 
It can readily be ground externally and internally, 
but to deal completely with the whole of the circular 
surface of the wire calls for a machine which so far 
as we know is not at present in existence, but 
which, with Mr. Stromeyer, we believe to be not 
impracticable. As an alternative, to be.considered 
in particularly important cases, it may be found 
desirable to replace helical springs of circular wire 
by helical springs of rectangular sectioned wire. 
Such springs have theoretically the disadvantage 
of possessing a stress distribution of a complexity 
requiring the mathematical ability of a St. Venant 
to resolve. In practice, however, they have the 
obvious advantage of permitting the removal of 
the surface defects by means of a grinding machine 
similar to or identical with that employed for 
grinding screw threads. 
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Introduction to Reinforced Concrete Design. By Hae 
SUTHERLAND, M. Am. Soc. C.E., and WALTER W. 
Currrorp, M. Am. Soc. C.E. London: Chapman 
and Hall, Ltd. 1926. Price 20s. 

SincE many technical books have misleading titles, 
itis worth noting that Mr. Sutherland, who is Associate 
Professor of Structural Engineering, Massachusetts 
Institute of Technology, and Mr. Clifford, who is a 
consulting engineer, have produced a book which is 
entirely devoted to the subject of reinforced concrete 
design, no space whatsoever being taken up by 
descriptive matter or by details of subordinate im- 
portance. Their book of over 400 pages is therefore 
large enough to allow of a liberal interpretation of the 
word “ introduction,’’ the methods explained and the 
examples furnished being such as cover a large part 
of the whole subject, while, very properly, stopping 
short of the wider field in which design is considered 
in relation to the purposes of structures and to natural 
conditions, such as climate and surroundings. The 
authors have kept to the heart of the matter—that is, 
to the behaviour of the material under stress and the 
principles and methods to be followed in the design 
of elements and of a few important combinations of 
elements, such as retaining walls, complete columns, 
floors and some bridge spans. 

Since the significance of the word “‘ introduction ” 





Had there been no surface defects 


thereabouts. 





depends not only upon the authors’ conception of the 


subject, but also upon the person who is introduce« 
to the subject, it is necessary to point out that a 
study of the book suggests that those whose uses i, 
may best serve are graduates in engineering, and those 
engineers who, being competent designers in othe: 
respects, have had little recent experience in reinforce:| 
conerete work, or wish to reconsider their methods. 
To the latter purpose the book seems to be especial], 
suited. The authors intend their book primarily for 
the student of engineering, believing that it will alsv 
prove useful to the practitioner, and “it is assume: 
that the reader is conversant with the principles oi 
applied mechanics and understands the elements of 
design in steel and wood. ‘ On a page which 
has the title ‘‘ Hint to the Student,”’ it is reeommende: 
that the book should be studied in connection with 
larger reference works, three American books being 
mentioned. 

In dealing with the materials of concrete the 
authors, in accordance with their purpose, give only a 
few pages to materials separately considered, but 
carefully present the subject of proportioning, in 
cluding mechanical analysis and the water-cement 
ratio theory, fourteen pages being devoted to the 
latter. The manufacture—making—-of concrete, and a 
few pages on forms bring the reader to page 54, the 
rest of the book being devoted to design proper. 
The method followed is varied to suit the case, con 
sisting usually of a description of the nature and 
distribution of stresses, an exposition of the methods 
of their computation and of the calculation of suit- 
able dimensions. Typical examples are fully worked 
out and small problems, with solutions, are introduced 
very helpfully in some cases. This feature of the 
book has not been overdone, there being in all only 
thirty-eight such problems. 

Some portions of the work are noteworthy by reason 
of the methods followed or the fulness of treatment, 
such as the computations for cantilever retaining 
walls, the computations for interior column footing, 
Whitney’s method of arch analysis (fifteen pages), 
a study of the general slope deflection equation, and 
the method of least work. Matter relating to nota- 
tion, definitions, typical arrangements of reinforce- 
ment and the like accessory information are fully 
supplied, and the work is very well illustrated by 
diagrams and figures. 











SIXTY YEARS AGO. 





ALTHOUGH the Bessemer process had been established 
on a practical basis for several years, the use of steel plates 
and sections in the year 1867 for constructional and ship- 
building purposes was making very slow progress. Iron 
was still by far the favourite material with engineers. 
From a leading article published in our issue of May 3rd, 
1867, it is to be gathered that many engineers and ship- 
builders had had unfortunate experiences with steel and 
were definitely opposed to its employment. A certain 
amount of prejudice no doubt entered into the matter, 
but the principal cause of the feeling against steel appears 
to have been its untrustworthiness and the fact that it could 
not be obtained of a uniform quality in any large amount. 
The case of the screw steamer Istrian, built by Harland 
and Wolff, a vessel second in length only to the Great 
Eastern, had recently attracted considerable attention. 
Steel plates fin. thick were worked into the hull of this 
vessel, but two or three days after they had been fixed 
in position they cracked suddenly and had to be replaced 
by plates of Lowmoor iron. In another instance a small 
pleasure vessel of 100 tons register was built of steel angles 
and steel sheets 4in. thick. When the hull was finished 
the plating presented an unusually irregular and unfair 
appearance, the position of every frame being marked 
on the outside by an undulation. The builder explained 
that he had found the steel most troublesome and difficult 
to work. It buckled in all directions, and as soon as it 
was applied close to one frame it flew off at the next. Tests 
conducted at Chatham showed that steel suffered very 
severely under the punch, and that to obtain satisfactory 
results all holes for rivets, &c., should be drilled. That 
steel could be made possessing remarkable properties was, 
we said, well known. A claret jug, we were aware, had 
been beaten up from a circular disc of Bessemer steel, and 
the same metal had been used for repoussé work, one of 
the most trying ordeals to which any metal could be sub- 
jected. These examples were, however, mere tours de 
force. A consistent supply in any magnitude of steel 
ssing great tensile strength and ductility could not 

obtained. Many people went so far as to say that if 
steel gave satisfactory results it did so only because it 
had been reduced to the condition of iron by successive 
reheating and forging. What was wanted, we declared, 
was a material capable of bearing about 40 tons per square 
inch and at least as malleable and ductile as ‘‘ best best ”’ 
Staffordshire iron, the metal to be of a high degree of 
uniformity and to cost not more than 25 per cent. in excess 
of the best Staffordshire iron. We earnestly hoped that 
such a material would be made available to engineers and 
shipbuilders, but it is evident that we had grave doubts 
as to whether it ever would be. The subsequent improve- 
ments in the manufacture of steel, introduced by Siemens 
and others, took long strides towards the ideal we laid 
down, but it can scarcely be said that even yet we have 
quite realised it. 








Work has been begun on the construction of a railway 
from Guaqui, on the Lake of Titicaca (12,448ft. above sea 
level), Bolivia, to Puno (12,648ft.) on the other side of the 
water, in Peru. This will obviate the crossing of the lake 





by steamers as at present. 
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Obituary. 


VISCOUNT COWDRAY. 

Tue world has become sensibly the poorer by the 
death of Viscount Cowdray, which took place early 
on Sunday morning at his Aberdeenshire seat, 
Dunecht House, to which he had journeyed on Friday 
last. His purpose in visiting Scotland, whither he 
was accompanied by Lady Cowdray, was so that he 
might be in Aberdeen on Tuesday last in order to 
receive, with his wife, the freedom of that city. 
During the seventeen years that he had owned an 
estate in the shire, both*he and Lady Cowdray had 
rendered great services to Aberdeen and its neigh- 
bourhood, and it was in recognition of those services 
that the honour of the freedom of the city was to be 
conferred upon them. We understand that, had the 
ceremony taken place, it would have been the first 
time that husband and wife had been similarly 
honoured at the same time, and the first time that 
Aberdeen had conferred the distinction on a lady in 
her own right. 

Lord Cowdray—or Weetman Dickinson Pearson, 
to call him by the name which he bore before being 
raised to the peerage, and by which he was, probably, 
best known by the majority of the 
community—was, of course, the 
head of the great contracting firm 
of 8S. Pearson and Son, Ltd. He 
was born at Shelley Woodhouse, 
near Huddersfield, in Yorkshire, 
on July 15th, 1856, and he was 
therefore drawing near to the com- 
pletion of his seventy-first year at 
the time of his death. He was the 
eldest son of the late George 
Pearson, of Brickendonbury, in 
Hertfordshire, who was at one 
time a member of the Bradford 
Town Council—his mother being 
the daughter of Mr. Weetman Dick- 
inson, of High Hoyland, York- 
shire—and grandson of Samuel 
Pearson, a native of Yorkshire, in 
which county he started in business 


as a contractor. Earlier in life, 
Samuel Pearson had, it is said, 
been in very poor circumstances, 


and had had to walk each day from 
Scholes to Leeds and back, to 
his work as a dry waller, for which 
he received the meagre remunera- 
tion of 2s. 6d. per day. The firm 
took on the name of 8S. Pearson and 
Son in 1856, when George Pearson 
was made a partner in it, and the 
title has remained unaltered until 
the present day. 

Weetman Pearson was educated 
privately at Harrogate, and, in 
1872, when he was but sixteen 
years of age, he was apprenticed 
to his father, the firm being then 
engaged on the extension of the 
Great Northern Railway from 
Bowling to Bradford Exchange 
station. Having regard to the fact 
that both his father and grand- 
father were Yorkshire men, and 
were therefore unlikely to do any- 
thing rashly or without ample 
reason, it is significant that three 
years later, when the lad was only 
nineteen, he was taken into the 
business as a partner. Subsequent 
events showed how amply justified 
the step had been. Prior to that 
time, the business of the firm, though we believe that 
it had been perfectly successful in a more or less small 
way, had been confined to Yorkshire and the North 
of England, the headquarters being at Bradford. 
The young recruit, who soon proved himself capable | 
of taking charge of important work, and who had 
wider views than either his father or his grandfather, 
determined to enlarge the sphere of its operations. | 
He undertook journeys abroad, and in that and other | 
ways he laid the foundations for the enormous | 
undertaking of which subsequently he became the | 
head and guiding spirit. To write his whole life | 
history would be to give a complete list of the many | 
important works which his firm carried out during the | 
half century and more that he was connected with 
it, for with each and every one of them he identified | 
himself completely. To give such a list in a memoir | 
of this kind would, however, be impossible ; it must 
suffice to refer to a few of them. 








idea to construct this tunnel was originated, prior to 
1886, by the old Metropolitan Board of Works, of 
which the late Sir Joseph Bazalgette was the Chief 
Engineer. In the session 1886-87 the Board obtained 
an Act sanctioning the construction of two tunnels 
for vehicles and one for foot passengers. It was 
decided to proceed at first with the construction of 
the foot passenger tunnel, and the drawings for a 
tunnel having an internal diameter of l5ft. were 
prepared by Sir Joseph and tenders asked for late 
in 1888. Apparently only two firms tendered for the 
work, and the offer of Messrs. Pearsons, the amount of 
which was just under £320,000, was the lower and 
was accepted. The work was, however, not destined 
to be carried out at that time, for, simultaneously, 
the London County Council came into being and took 
the place of the Board of Works, with the consequence 
that the contract for the tunnel was never sealed. 
The matter was not, however, dropped ; it was only 
postponed, and during the following couple of years 
or so the late Sir, or as he then was Mr., Alexander R. 
Binnie, the Council’s Chief Engineer, after consulting 
with the late Sir (then Mr.) John Wolfe Barry and 
Sir Benjamin Baker, reported to the Council that an 
internal diameter of 15ft. was too small, and suggested 
that the dimension should be 24ft. 3in. and the 
external diameter 27ft. Again, drawings were pre- 





VISCOUNT COWDRAY 


pared, and again tenders were invited. On the second 
occasion six tenders were received, and, again, that 
of Messrs. Pearsons—just over £870,000—-was the 
lowest and was accepted, and the work of construc- 
tion began in 1892 It is worthy to be put on record 
that the engineer in charge for the contractors was 
Mr., now Sir E. W. Moir, Bart., M. Inst. C.E., now a 
director of the firm, and that the resident engineers, 
acting on behalf of the County Council, were Mr. 
David Hay,’ M. Inst. C.E., and the late Mr. (after- 
wards Sir) Maurice Fitzmaurice. 

There were many who were ready to prophesy that 
this tunnel could never be satisfactorily driven, and 
considerable pressure was put upon Mr. Pearson to 
relinquish the work. It was characteristic of the man, 
however, that when he had once made up his mind 
that a certain work could be carried out, he went 
through with it until it was finished, and finished well. 
It should be explained, however, that he never entered 


Just after he became a partner it fell to his lot to | into any contract without having satisfied himself, 


carry out some sewerage works at Southport. The 


that work poured in on the firm, and the importance 
of the business so increased that in 1884 it was found 
necessary to transfer its headquarters from Bradford 
to London. 

The work which, perhaps more than all others, 
served to bring Weetman Pearson’s name before the 
general public was the construction of the Blackwall 
Tunnel, which was opened for service in 1897. The 


. . san . . | * . 
operations presented considerable difficulties which | non-important items 


the young contractor surmounted with such skill | 


even down to the apparently 
that the proposed operations 
were feasible. He was well qualified to form accurate 
opinions in such matters, as he had taken care to 
qualify himself to carry out, personally if need be, 
any and every kind of work that might present itself. 
| In the case of the Blackwall Tunnel, the prophets 
| were wrong; the tunnel was satisfactorily com- 
pleted, though a good many very serious obstacles, 
some of them foreseen and some unforeseen, had to 
' be overcome. One of the troubles was that part of 


in every particular 











the cutting edge of the shield encountered some hard 
substance when about 125ft. of the tunnel had been 


excavated. Since it was impossible to withdraw 
the shield to the vertical shaft from which it started or 
to repair the damage until a further shaft was reached, 
it was necessary to drive the injured shield forward 
several hundred feet to the next shaft, special arrange- 
ments having to be made in order to relieve the 
damaged part as much as possible from pressure. 
Then, again, there was at one point a depth of only 
5ft. 2in. of sand and gravel over the top of the tunnel, 
and there was great difficulty in keeping water out of 
the workings. The expedient—proposed, we believe, 
by Mr. Pearson—of dumping on the bed of the river 
a layer of clay 10ft. deep and extending for some 
75ft. on each side of the centre line of the tunnel, 
helped matters considerably, since, when there was a 
tendency for the water to break through, the clay 
went down with the sand and helped to prevent its 
ingress. The total length of the tunnel, including 
approaches, is 6200ft., 1735ft. of that distance being 
open approaches. 

Before the work was completed, Mr. Pearson had 
succeeded his father as head of the business, and, a 
couple of years or more before the tunnel was opened, 
he was, for the fine work he had already done in 
connection with it, created a baronet. That was in 
1894. A further result of his 
achievement, and a result which, in 
its way, was as great an honour as 
that of being made a baronet, was 
that his firm was invited—it did 
not seek for the work—to con- 
struct four railway tunnels under 
the East River from New York to 
Long Island. For any but a United 
States firm to be asked to carry 
out engineering work in the neigh- 
bourhood of New York City caused 
world-wide surprise, but the manner 
in which the operations were 
carried out gave ample proof of 
the wisdom of the choice. There 
were, of course, difficulties to be 
surmounted, and they were diffi- 
culties which were different from 
any that the firm had up till then 
encountered ; but it was said at 
the time that a trouble had only to 
be encountered for Sir Weetman 


to find a way—and a successful 
way—out of it. The tunnels, which 
have a total length of 9600ft., 


start at First-avenue in New York 
City and terminate at Thompson- 
avenue in Long Island. There are 
four parallel single-track tunnels, 
which are in two pairs, the tunnels 
of each pair being 37ft. apart. The 
work of excavation was carried 
out by means of two shafts on 
each side of the river, two being 
in First-avenue, N.Y., and two in 
Front-street, Long Island. The 
two former are 225ft. apart and 
the two latter 103ft. apart, and 
they varied in depth from 74ft. to 
S8ft., and were 40ft. in diameter. 
The tunnels were driven by shields 
having a diameter of 23ft. 6}in. 
It was during the period between 
losing the first Blackwall Tunnel 
contract and securing the second 
that Mr. Pearson began a connec- 
tion which was to have a very 
considerable bearing on his later 
He visited Mexico in the 


career. 
year 1889. What originally drew 
him to that country we do not 


know, but that he had from the first some definite 
object in view would, having regard to his well- 
known character, appear to be certain. Of Mexico 
at that time very little was generally known in this 
country, and of that little, not all was good. Evidently 
however, Mr. Pearson had noted its vast possibilities 
and determined to take advantage of them. Even 
he, however, could hardly have foreseen in full the 
wonderful results which were to accrue from that 
visit. Getting into touch with President Diaz, he 
almost immediately got orders to carry out a drainage 
scheme, and then to construct an extensive system of 
railways, and they were followed by a comprehensive 
programme of harbour and waterworks building. 
Between the two men-—-Diaz and Pearson—there 
appears to have sprung up a warm friendship, in 
which mutual trust played a prominent part, and 
between them—for it would have been impossible for 
the contractor to do what he did without the support 
of the ruler—they entirely altered conditions in the 
country, creating order out of chaos. 

It was his connection with Mexico that brought Sir 
Weetman into touch with oil, and possibly brought 
him a greater fortune than he had amassed during 
the whole of his career as a contractor. With two 
powerful oil companies already operating in the 
country, it was considered by many to be a hazardous 
undertaking for a third to enter the field, yet he did 
not hesitate to do so, and by the exervise of infinite 
patience and a display of doggedness and inflexible 
will, comparable with that evinced by our great 
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admirals on the Spanish Main three hundred years 
before, he won his way. He obtained concessions, 
bored for and obtained vast quantities of oil—losing 
a lot by gushers as well, be it said—and succeeded 
in founding one of the leading oil organisations of the 
world. In doing what he did, he must have sunk 
millions of pounds sterling, for the method he em- 
ployed was that of persistently underselling his com- 
petitors. Yet, there is little doubt that in the end he 
much more than made up for his losses. He is 
eredited with having been the first to employ oil 
tankers and to fill them direct by oil in bulk led by 
pipe lines from the oilfields. He did not retain his 
connection with the Mexican oilfields till the end of 
his life, however, for some years ago the rights of 
the Mexican Eagle Oil Company, Ltd., which had 
been formed to acquire Messrs. Pearsons’ concessions, 
&c., were made over to the Shell group. He did, how- 
ever, subsequently investigate the possibilities of ob- 
taining oil by means of bore-holes sunk in Derbyshire. 

We have so far mentioned only a few of the under- 
takings in which Sir Weetman, as head of his firm, 
was intimately concerned. Another most important 
business was the enlargement of the Admiralty Har- 
bour at Dover, a costly and hazardous enterprise, 
having regard to the difficulties of the Channel in the 
locality, that was brought to a most satisfactory con- 
clusion. Other docks constructed by the firm were 
at Hull, London and Southampton in this country, 
and at Malta, where also an extensive breakwater 
had to be constructed. Of the railways built, there 
were—to name but a few—-the new direct line to 
South Wales for the Great Western Company, the 
large-diameter tunnel line for the Great Northern and 
City Railway between Finsbury Park and Moorgate- 
street, and, of course, the network of lines in Mexico, 
of which mention has already been made. 

Another project which greatly enhanced the reputa- 
tion of the firm, and in which Viscount Cowdray, as 
he had then become, took a keen interest, was the 
completion of the Sennar Dam on the Blue Nile. 
That huge structure was begun in April, 1921, by 
Messrs. Alessandrini and Perry, and taken over and 
continued by Messrs. Pearsons in December, 1922. 
The completion was effected in an astonishingly short 
period, the operations during each period of low 
Nile being carried out rigidly to schedule. It was a 
magnificent piece of work, magnificently designed and 
carried out, and—apart altogether from the praise 
due to those who initiated and designed it—it may 
well be said that, even if the firm had done nothing 
else in the course of its career, it would have, by the 
construction of the Sennar Dam alone, amply estab- 
lished its reputation. 

The list of great works successfully carried out 
might be enlarged almost indefinitely, but enough 
has been said to show the diversity of projects with 
which the names of Pearsons and Viscount Cowdray 
are so honourably coupled. We might, however, 
mention in conclusion that among the schemes on 
which the firm is at present engaged are the exten- 
sion of the Valparaiso breakwater and the construc- 
tion of the dam in the Silent Valley for the Belfast 
waterworks. It also carried out work some little 
time ago in connection with the development of the 
Kent coalfield. 

In spite of the many other calls on his time, Lord 
Cowdray, before being elevated to the peerage, sat 
for fifteen years—from 1895 to 1910—in Parliament 
as Liberal Member for Colchester. He was made 
Baron in 1910, taking the title of Lord Cowdray of 
Midhurst, and Viscount in 1916. During the war he 
was, at first, largely responsible for the design and 
construction of the gigantic explosives factory at 
Gretna Green, and he, too, built a tank assembly 
factory in France. Then, from early in 1917, he was 
for nearly a year President of the Air Board, and 
during that short period he effected outstanding 
improvements. It was never publicly made clear 
why he relinquished that position, but though he 
severed direct connection with the Air Force, he 
continued to the end of his days to take the keenest 
interest in it and in the welfare of its men. 

Among the many appointments which he held from 
time to time were the Rectorship of Aberdeen Uni- 
versity from 1918 to 1921; and the Deputy Lieuten- 
antship of Aberdeenshire. He was also High Steward 
and a Freeman of Colchester and Lieut.-Colonel in 
the Royal Engineers (T.A.). He was made G.C.V.O. 
a couple of years ago, and was also a Privy Coun- 
cillor. During his lifetime, Lord Cowdray made 
many generous gifts, the full extent of his benefac- 
tions will, possibly, never be known, but several 
hundreds of thousands were devoted to the Royal 
Air Force Club, and large sums to the League of 
Nations Union and the Imperial Institute. 








Tue reorganisation of the railways of Northern and 
Southern Rhodesia has necessitated the appointment of 
a chairman of the Rhodesian Railway Commission. Mr. 
E. H. Hiley, who, on behalf of the Beit Railway Trustees, 
investigated the railways of Rhodesia, has been appointed 
to that position, but he will only hold it for one year and 
then be succeeded by Sir William Hoy, the general manager 
of the South African Government Railways. Mr. Hiley 


is an old North-Eastern Railway officer, was for some 
years the general manager of the New Zealand Govern- 
ment Railways, and was a member of the Acworth Com- 
mittee that inquired into the administration of the railways 
of India. 


Extensions to the Treforest Power 
Station. 


Apakt from restrictions governing the supply of 
electricity to certain urban districts and county 
boroughs, the county of Glamorgan and that part of 


the county of Monmouth that lies west of the river | 


Usk form the area of supply of the South Wales 
Electrical Distribution Company, which is entitled 


eighty, and the number of supplies to authorise | 
distributors holding lighting orders, including thos. 
held by the company, is twenty-two, representin. 
an aggrgeate horse-power connected of 94,000. T',, 
reciprocating engines at the Treforest station we: 
run until 1908, when a British Westinghouse 300. 
kilowatt turbo-alternator was installed, this bei), 
followed in 1911 by a Willans-Dick-Kerr set of t\,, 
same output, and in 1914 by a 5000-kilowatt s, 
made by the same firm. The steady growth in tli 
demand led in 1920 to the placing of an order wit! 





FIG. 1—GENERAL VIEW 


to provide electricity for any purpose within the 
area to authorised distributors who are empowered 
by special Acts or by Provisional Orders to supply 
electricity for power to anyone who may need it. 
The principal power station, put into operation on 
April 30th, 1904, is on the river Taff, near Treforest, 
where fourteen Niclausse boilers and three Willans 
engine sets, each having a capacity of 1500 kilowatts, 
were originally installed. A smaller station was also 
built at Cwmbran, near Pontypool, in Monmouth- 
shire, but it was shut down in 1909, after the Mon- 
mouthshire area had been connected to Treforest, 
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OF THE TREFOREST POWER STATION 


C. A. Parsons and Co. for 18,750-kilowatt set de- 
signed for a pressure of 350 Ib. per square inch, the 
working pressure previously being 200 Ib. per square 
inch. Even before this set was put into operation, 
however, it was evident that additional plant would 
be needed, and in 1923 Mr. J. S. Highfield was 
appointed consulting engineer to advise and carry out 
future extensions. 

The total mileage of the feeder and distribution 
system belonging to the company and to undertak- 
ings that derive their supply from the company is 
211, of which 102 miles are overhead and 109 miles 


a 














FIG. 2—INTERIOR 


and two other power stations, one at Bridgend and 
the other at Neath, were handed over in 1908 under 
agreements confirmed by a special Act to the Bridgend 
Urban District Council and the Neath Rural District 
Council respectively. The shutting down of the 
Cwmbran station and the centralisation of generation 
at the Treforest station resulted in appreciable work- 
ing economies, and the growth of the output since the 
date of that arrangement has been very pronounced. 

The number of supplies given by the company to 
collieries and other industrial undertakings is about 
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underground. The Act of 1900 empowered the com- 
pany to obtain electric lighting Provisional Orders 
authorising it to supply electricity for lighting in 
any part of its area not already covered by Provisional 
Orders obtained by others. At present the Pro- 
visional Orders which the company holds are as 
follows :—Abercarn, 1914; Caerphilly, 1904; Cow- 
bridge and Penybont, 1914; Lilanfrechfa, 1927 ; 
Llantrisant, 1926; Llantwit Fardre, 1912; Panteg, 
1921; and St. Mellons, 1922. The company also 
supplies electricity in bulk to the following Urban 
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District Councils :—Bedwellty, Bedwas and Machen, 
Caerphilly, Cardiff, Gelligaer, Mountain Ash, Mynyd- 
dislwyn, Ogmore and Garw, Pontypridd, Rhondda, 
and Risea. It also gives a partial supply to the Cardiff 
Corporation and supplies to the Mardy Electric 
Lighting Company, the Merthyr Electric Lighting and 
Traction Company, and the Pontypool Electric 
Light and Power Company. 

The general system of transmission is by means of 
feeders which are also used for giving supplies direct 





both these feeders are working at 
11,000 volts. The Glen Valley feeder is 13 miles 
long and consists of a six-wire overhead line. Each 
conductor has a section of 0-1 square inch, and is 
carried on pin insulators on a cross arm, together with 
an earth wire of the same size. The cross arms are 
fixed to steel lattice towers, normally spaced 400/t. 
apart, the longest span in hilly country being 902ft. 
The Barry feeder is 12 miles long, and the end which 
passes through Barry to the docks is in the form of a 


but at present 
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to consumers, as well as by a distribution network, 
the three-phase extra-high supply and transmission 
being at a pressure of 11,000 volts. In order to meet 
development it was decided to consider the system 
of feeders and mains as they existed in 1923, 
practically as a distributing system, and to design and 
gradually carry out a new system of feeders to connect 
with this distributing network, so as to supply it at 
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FIG. 4—BOILER- FEED HEAT RECOVERY SYSTEM 


appropriate points. A radial system of feeders was 
therefore designed with step-up transformers at the 
power station for raising the pressure to 33,000 volts, 
and with transformer sub-stations for reducing the 
pressure again to 11,000 volts where connections are 
made to the distribution system. Two 33,000-volt 
feeders have been run from Treforest, one to the Glen 
Valley in Monmouthshire and the other to Barry, 








the coal-handling plant failing, a full-gauge railway 
truck can enter the boiler-house by a ramp, so that 
the coal can be delivered direct on to the stoking 
floor, whilst a similar track, but of narrow gauge, 
forms a stand-by for the ash-handling plant. An 
overhead tank, supplied from the river through filters 
by an independent pump provides the make-up wafer 
through evaporators for the boiler feed and for general 
service purposes. A storage battery provides current 
for the remote control solenoids of the main switch- 
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FIG.3 PLAN AND SECTION OF THE POWER STATION 


cable. The electricity for the docks is supplied by 
the company to the Great Western Railway Company. 

While the 18,750-kilowatt Parsons set was being 
installed in the old power station to meet the imme- 
diate needs, the company arrived at definite conclu- 
sions concerning all future extensions. 

The policy with regard to a steam pressure of 
350 and a temperature of 750 deg. had already 
been settled, for those were the steam conditions laid 
down for the 18,750-kilowatt set and all subsequent 
sets. In addition, however, the company decided, 
whilst this large set was being constructed, to enlarge 
the buildings so as to enable them to accommodate 
eight boilers, each capable of evaporating 60,000 Ib. 
of water per hour, and two additional 18,000-kilowatt 
generating sets, with all the necessary auxiliary plant. 
To enable the new plant to take over the work of the 
old plant, which will gradually be put out of service, 
the extension has been made self-contained, and 
when the whole of this reconstruction work has been 
completed, the station will contain six sets with 
capacities ranging from 16,000 to 20,000 kilowatts, 
with the corresponding boiler and auxiliary plant. 
Exterior and interior views of the station are given 
in Figs. 1 and 2, whilst Fig. 3 shows a plan and section 
of the station, the cross-section of the new part of 
the turbine room being the same as that of the old. 
The foundation blocks for the turbines are built up 
from what was the original floor level, and a light 
continuous platform has been constructed around the 
turbines, but there is no continuous floor level from 
wall to wall, as in the old part of the building. Con- 
sequently, the open basement floor is provided with 
plenty of light, and it is accessible to the overhead 
crane. Besides the 18,750-kilowatt set in the old 
part of the building there is now a 16,000-kilowatt 
unit in the new section and two 1000-kilowatt sets 
which supply current for the condensing water pumps, 
extraction pumps, boiler fans and other auxiliary 
plant, and their exhaust steam plays an important 
part in the feed-water heating system, 

Of the eight boilers in the new boiler-house, the first 
four are equipped with superheaters and air heaters, 
whilst the second four are also equipped with small 
economisers. A complete equipment of feed pumps, 
service pumps, tanks, condensing water pumps, 
cooling plant and ash-handling plant makes the 
boiler-house extension complete in itself, and entirely 
independent of the old equipment. In the event of 
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gear, and has sufficient capacity for emergency light- 
ing in the power station. The diagram, Fig. 4, 
gives the arrangement of the boiler feed and heat- 
recovery system, which possesses interesting features. 
The whole of the condensate from the main turbines 
is collected in intermediate tanks, and is used in 
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FIG. 5—-THERMAL EFFICIENCY CURVES 


jet condensers, forming part of the two 1000:kilowatt 
auxiliary turbine equipments. The main turbine 
condensate condenses the auxiliary turbine steam. 
and in doing so has its temperature raised to about 
150 deg. Fah. This hot water is delivered by extrac- 
tion pumps to hotwell tanks in the boiler-house 
basement, and from the hotwell tanks steam - lift 


pumps deliver the main turbine condensate to head 
tanks, and on its way the water condenses the exhaust 
steam from the feed pumps, as well as the vapour from 
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the evaporators which supply the make up feed 
water. ‘hese processes raise the temperature of the 
main turbine condensate and make up water together 
to about 200 deg. Fah., and from the head tanks the 
water falls to the boiler feed pumps. 

At a later date a de-aerating plant is to be added, 
and it will play its part in the station heat-recovery 
system. At present the steam from which heat is 
recovered for raising the temperature of the feed 
water is the exhaust steam from the 1000-kilowatt 
auxiliary turbines, the steam feed pumps and the 
steam from the evaporators. As can be seen from 
the curves—Fig. 5—relating to various periods in 
1926, the thermal efficiency of the station is high, 
owing in a large measure to the design and economical 
operation of the boiler-house. As far as possible, the 
boilers are run continuously under the most favour- 
able conditions, and, to prevent air leakage into the 
furnaces, the ash hopper outlets are water sealed. 
Soot or dust blowers are fitted to every boiler to 
enable the tubes to be cleaned externally under 
running conditions. Each boiler is also fitted with a 
coal meter, a steam flow indicator, draught gauges 
and a CO, indicator. The furnaces work on the 
balanced draught system with pre-heated air supplied 
to both the foreed and induced draught fans, the 
automatic chain grate stokers being of the compart- 
ment type, so that the forced draught can be adjusted 
over the full length of the fire. To prevent scattering 
dust and dirt inside and outside the boiler-house, 
each chimney is fitted with a dust catcher. A separate 
record room and laboratory have been provided with 
all the necessary instruments for integrating and 
recording during each shift the steam used by each 
boiler, the flue gas temperature at selected points, 
the quantity of make up water and the total quantity 
of feed water pumped into the boilers. For the new 
generating units new switchgear has been installed, 
each of the main switches having a breaking capacity 
of 500,000 kilowatts. 

On account of the flood conditions of the river Taff, 
the condensing system is of special interest. As the 
course of the river is in a restricted and steep water- 
shed, its level rises and falls with great rapidity, and 
sometimes after heavy rainfall the flow is choked 
with leaves and large quantities of other débris ; 
but, notwithstanding, the water may in the course of 
a period of twelve hours run quite clear, with only 
sharp sand or slurry in suspension, and this gritty 
suspended matter cleans the condenser tubes. In 
normal times, however, the water occasionally may 
deposit a gummy substance on the tubes, 
in order to maintain the vacuum it has in the 
past been necessary to clean the tubes as frequently 
as once a week. The pump-house for the condensing 
water has been built on the river bank, and to prevent 
leaves and other floating matter entering the pumps, 
the suction inlets are provided with revolving screens, 
which are continually cleaned by water jets. Two 
sets of nozzle pumps are used for normal and for flood 
conditions, those for the latter having three times the 
power of the former. There is also a chlorinating plant 
for treating the tui bid water, and it entirely removes 
the gummy matter and prevents its accumulation. 
When, however, sharp sand in suspension is coming 
down the river, the chlorine is unnecessary. The 
result of employing these different methods of treat- 
ing the water is that the vacuum attains an average of 
29in. of mercury, and the condensers only require 
inspection once a month, or even less frequently. 

From the Maes Mawr sidings of the Great Western 
Railway coal is brought to the station by rail, the 
wagons being hauled to the power station yard by 
steam locomotives. Each wagon is shunted on to a 
tippler which grips it, and when turned over the coal 
is discharged into a concrete pit. A spout at the 
bottom of the pit delivers the coal on to a belt con- 
veyor, which carries it to the hopper of a second 
inclined conveyor at the junction of the old and new 
boiler-houses. The coal is then carried on this in- 
clined conveyor to the roof, where it is delivered on to 
a horizontal belt discharging into the boiler-house 
bunkers. The first conveyor raised above the 
ground to enable coal to be stored beneath it, and 
storage heaps can be made by means of a travelling 
jib crane, which is also used for transferring from the 
storage to the conveyor. By these means some 12,000 
tons can be stored on the ground and 600 tons in the 
boiler-house bunkers. The conveyors can deliver at 
the rate of 100 tons an hour, and the crane can handle 
30 tons an hour. 

The building extensions were constructed by 
Watkin, Williams and Sons, of Llanishen, the steel 
work was supplied by Braithwaite and Co., Ltd., of 
Newport; the 18,750-kilowatt turbo-alternator set 
by C. A. Parsons and Co., of Newcastle-on-Tyne ; 
the 16,000-kilowatt set, with the Hick-Hargreaves 
condenser, by the English Electric Company, Ltd.; 
the high-pressure boilers by Babcock and Wilcox ; 
and the gsh plant by the Underfeed Stoker Company. 
The 1000-kilowatt auxiliary turbo-alternators were 
constructed by W. H. Allen, Sons and Co., Ltd.; the 
switchgear by. Reyrolle and Co., Ltd., of Hebburn- 
on-Tyne; and the coal-handling plant by Fraser 
and Chalmers, of Erith. 
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Ir is announced that the Portuguese Government will 
shortly make known plans by which, it claims, Portugal 


Iron and Steel Institute. 


PRESIDENTIAL ADDRESS BY F. W. HARBORD.* 


So far as we can see at present, there is no indica- 
tion of any new process, either in iron or steel manu- 
facture, which is likely to revolutionise our present 
methods of production, and such improvements as 
may be possible must be effected by the necessary 
modifications in plant at a minimum cost and by 
giving greater attention to detail in working, so that 
our plants may be operated to produce the maximum 
output and give the highest possible yield with the 
minimum consumption of fuel and labour per ton of 
output. 

I will ask you to consider, first, capital expenditure 
in relation to manufacturing costs, and, then, some 
questions relating to works practice, which seem to 
me to offer possibilities of increased efficiency and 
economy ; but before bringing these considerations 
before you I should like to draw your attention to 
certain facts. 

Notwithstanding the enormous developments in 
modern industry and the immense increase in pro- 
duction of all commodities between the years 1890 
and 1912, the average world’s selling price of all 
commodities taken together rose approximately 
25 per cent. In this generalisation is included not 
only manufactured goods, but all foodstuffs, and if 
these latter and all natural products other than 
minerals had been omitted, the average rise in price 
of manufactured goods would have been much more 
than 25 per cent. The price of some rose more than 
the 25 per cent.; some less ; and a few, but very few, 
actually decreased in price. Amongst some of those 
that showed an increase in price above the average 
25 per cent. were : 

Per cent. (approx. ). 
Pig iron oe se 30 
Copper 
Tin. 


> 
° 


5 
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which the charges, both for repairs and depreciation, 
have increased the cost of production. 

The cost of repairs, we know, increases as the 
expenditure on the plant increases, but not in any 
definite ratio, and will vary within such wide limits, 
depending upon the particular plant, that I have 
made no attempt to estimate it separately, but have 
included it with depreciation charges. 

The capital cost of a completely ‘balanced iron and 
steel plant in 1890, which can be fairly compared 
with a plant built about 1910-12, is extremely difti 
cult to obtain with any degree of accuracy. Com 
plete open-hearth plants with coke ovens, blast 
furnaces, mills, &c., did not exist in 1890, or, at all 
events, were not erected as complete plants, but 
were built up gradually by making additions from 
time to time. I have, however, been able to obtain 
from a number of different sources the cost of separate 
units, such as coke ovens, blast-furnaces, open 
hearth furnaces, &c., at the different dates, and by 
comparing these built under different conditions | 
have, I believe, been able to arrive at a very close 
approximation to the relative cost of a complete 
plant in 1890 and 1912. 

I estimate that about 1890 a complete iron and 
steel plant in this country designed for rolling rails 
and sections with all accessories—-railways, water 
service, loose tools, &c.-—-cost about £4 to £4 10s. per 
ton of output of finished rails or structural steel, and 
that the actual cost of a similar plant in 1910-12 
was about £6 10s. to £7. The costs vary in different 
districts and with different sites, depending upon 
foundations and other local conditions, and I have 
detailed costs of plants built about 1912 which give 
a considerably higher figure than £7 per ton. I think 
if we take £4 5s. per ton for 1890 and £6 15s. for 
1912, we shall be well within the mark, for, if any- 
thing, the difference in costs between the two dates 
is greater than this. In America the cost of a modern 
iron and steel plant complete with blast-furnaces in 
19f0—12 was distinctly higher than in this country, 
and is given by different engineers as from £9 to £10 





I have taken the above pre-war period, ending at 
1912 to avoid including abnormal fluctuations in | 
prices due to the war. The large increase in copper | 
and tin was principally due to the demand exceeding 
the supply—a condition which has not affected the 
steel industry to any appreciable extent. 

The average quoted prices for pig iron and steel | 
rails in Europe and America for the periods 1891 to 








| 1895 and 1908 to 1912 were as shown in the accom- | 
and | 


panying table : 








| 
Average Average Average Average 
five years, five years, _ five years, five years, 
1891-95. 1908-12. 1891-95. 1908-12. 
Pig iron. Pig iron. Rails. Rails. 
British £2 6s. 6d. £3 4s. 4)d. 
(Hematite) (Hematite)}> £4 Is. 64d. £5 13s. 8d. 
Cleveland £1 17s. ld. £2 11s.3}d. | 
American £2 16s. ld. £3 9s. 6d. £5 13s. 8d. £5 16s. 8d. 
(Bessemer (Bessemer 
pig acid) pig acid) 
German £2 12s. 6d.? £2 198. Id. £5 138. O}d. £6 Is. Od. 
(Hematite) (Hematite) 
Belgian — - £4 25. 8d. £5 8s. Od. | 


figures for 





1 For the four years 1891, 1892, 1893, and 1895 ; 
the year 1894 were not available. 


It will be noted that the average prices of American 
and German rails for the five years 1891-95 were 
practically the same as the average price of the British 
rails for the five years 1908-12. This was largely due 
to the fact that the iron and steel industry was only 
beginning to develop on modern lines in both these 
countries in the late ‘eighties and early ‘nineties. 
Both of these countries, by the erection of modern 
plants, with improvements based largely on our 
experience, and by the development of their iron ore 
and coal resources, were able to reduce their working 
costs sufficiently to enable them to produce rails in 
1908-12 at little above the average price for 1891-95, 
notwithstanding the general increase in the price of 
raw materials. The development of the steel industry 
in America was assisted partly by protective duties 
and largely by the special conditions of her home 
market. The invention of the basic process made 
available for the German manufacturers all the phos- 
phoriec ores in the Alsace-Lorraine district, and 
rendered possible a great German iron and steel 
industry. 

The selling price depends upon the cost of produc- 
tion, which in the case of pig iron includes the follow- 
ing items :—Raw materials, including ore, limestone 
and coke, refractories ; labour, including productive 
and repair labour ; technical and general supervision 
and management ; office and selling charges ; repairs ; 
depreciation of plant; general overhead charges, 
such as rent, rates, taxes, insurance, social charges, 
&e. The selling price is the sum of the above, plus 
such profit as the consumer will pay. All these 
charges during the period under consideration have 
followed the general trend and increased with the 
price of commodities, which explains the increase 
in the price of pig iron and steel. 

I wish particularly to direct your attention to the 
heavy increase in capital expénditure between 1890 
and 1912, which was necessitated by the demand for 
large quantities of iron and steel, and the extent to 








will within a few years be provided with roads suitable for 
all kinds of traffic. 





* Condensed. 





oven plant. 
oven plant per ton of annual production was in 1912 
about 13s. per ton, as against 3s. per ton for the old 
beehive type of oven, but the greatly increased yield 
of coke, the recovery of by-products and general 
reduction in working charges, have justified the 
increased expenditure. 


per ton of output. Some give an even higher figure. 
Based on the assumption that the capital costs 
were £4 5s. in 1890 and £6 15s. in 1912 per ton of 
output, and taking the low figure of 8 per cent. to 
cover both repairs and depreciation, it means that 


| the charge for depreciation was 10s. 9d. per ton of 


output in 1912, as against 6s. 9d. in 1890, an increase 
of 4s. per ton. 

This shows an increase of 58-5 per cent. in depre- 
ciation and repair charges per ton of finished product 
during 1890-1912, and is equivalent to 3 per cent. on 
the capital invested in 1912. The charge of 10s. 9d. 
per ton for depreciation and repairs on every ton 
produced includes nothing for interest on the capital 
invested, and if we include the modest return of 5 per 
cent. for this, the charge per ton of product becomes 
17s. 6d., whereas the charge in 1890 would have been 
only lls. perton. This does not allow for any interest 
on working capital, as distinct from capital invested 
in plant. 

The increase in capital cost is to some extent ex- 


| plained by the general rise in prices of all materials, 


but when allowance is made for this, I think, in view 
of the great increase in output, we might reasonably 
have expected that the capital cost per ton of output 
would have decreased between 1890 and 1912. This 
capital charge of 17s. 6d. per ton refers to 1912, and, 
in view of the large increase in costs of plant since 
that date, it would be so much higher to-day, that 
this question of keeping down capital expenditure 
is of very much greater importance than it has been 
at any time in the history of the industry. 

The effect of increase in capital expenditure is 
further emphasised if we consider the time required 
to turn over the capital. With every increase in 
capital cost per ton of output, the time required to 
turn over the capital is increased, and the earning 
power is correspondingly reduced. 

Expenditure on plant may be justified if it reduces 
manufacturing costs, either directly by the reduction 
of labour costs, the reduction of the quantity of 
materials required, the increase in the output or the 
improvement of the quality of the product, or in- 
directly by the improvement of the working conditions. 
In some cases the demand for an improvement in 
quality or a greater variety of products may justify 
increased capital expenditure, even when there is 
not only no decrease in working costs, but an actual 
increase. The gradual replacement of the basic 
Bessemer process by the basic open-hearth process, 
which is the present tendency all over the world, 
is a case in point, as, notwithstanding the increased 
cost both in capital expenditure on plant and in 
manufacturing costs, the greater control in respect 
to the quality and the greater elasticity of the open- 
hearth process have justified the change. 

Another case is that of the replacement of the old 
beehive coke oven by the modern by-product coke 
The capital cost of the modern coke 


I fully realise that very large expenditure has been 


and must always be necessary in a progressive industry 
and that it is absolutely essential, if we are to hold our 
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own in competition with the world, that money must 
be continually spent not only to maintain and im- 
prove the efficiency of our existing plants, but also to 
erect new plants to keep pace with new developments. 

The real question, however, is not the actual ex- 
penditure, but the relation which the expenditure 
bears to the costs of production, which latter are so 
appreciably affected by the charges for depreciation 
and repairs. < 

[ submit it is a reflection on steel works practice 
that not only in this country, but all over the world, 
notwithstanding the very greatly increased outputs, 
the capital cost per ton was considerably higher in 
1912 than in 1890; and it is a matter deserving the 
most serious consideration that it has not been possible 
to build a works embodying all the essentials for the 
most economic production, at a cost per ton of output 
in 1912 at least approximating to the costs in 1890. 

Whether I am right or wrong in thinking that our 
capital expenditure per ton of finished material has 
been too high, we are faced to-day with the fact that 
heavy capital expenditure has been incurred. Short 
of building new plants, all we can do now is to make 
such additions and alterations to our most modern 
plants as are absolutely necessary to ensure efficiency, 
and to utilise these plants to the best advantage, and 
| think we may usefully consider whether everything 
possible is being done in this latter direction. 

In a modern steel plant, if it is to operate to the 
best advantage, it is essential that the most suitable 
material must be supplied for use in each department. 
Thus, coke which will give the best results in the 
blast-furnace, suitable coal for the producer, suitable 
pig iron for the open hearth, ingots to nearest possible 
weight to meet the particular requirements of the 
mill at the moment should be supplied. 

On the Continent it is a common practice regularly 
to supply pig iron for the basic Bessemer and open- 
hearth furnaces with 0-5 per cent. or less of.silicon 
and low in sulphur, whereas in this country, so far 
as I know, there are few, if any, open-hearth furnaces 
which are regularly operating on special pig iron of 
this composition. I am fully aware that with some 
of our ores it is particularly difficult to make a low- 
silicon and low-sulphur iron, and that it will cost more 
to make ; but I am also aware that such an iron costs 
far less to convert into steel. Although there may be 
great difficulties, I am not prepared to admit it is 
impossible to produce such pig iron, even from Cleve- 
land ore. To produce such a pig iron regularly will 
necessitate the use of some manganiferous ore, and, 
what is very important, the crushing and sizing of 
the iron ore to pass a 3in. ring, and the most careful 
control of the furnace operations. It will require 
the closest attention to ensure the proper mixing 
and regular charging of the ore burden, careful adjust- 
ment of the limestone to give a free-running slag 
with a high lime content, and the most careful con- 
trol of the temperature and volume of blast. 

In our general blast-furnace practice I believe 
considerable improvement is possible by following the 
American practice of blowing by volume instead of 
by pressure, by crushing the ores to pass a 3in. ring, 
and by giving greater attention to detail in charging 
the furnace, to the combustion of the gas in hot- 
blast stoves, and to controlling the temperature of 
the blast. 

The production and economic use of gas is of such 
importance that I am convinced that it would pay 
many of our works to have a highly trained technical 
man to act as fuel superintendent, who should devote 
his whole time to the supervision of the gas produc- 
tion and its effective combustion in the open hearth, 
the mills, furnaces and under the boilers. A saving 
of 25 tons of coal per week would pay his salary. 
It would require a man of exceptional qualifications, 
each departmental manager must necessarily 
have control of his own furnaces, and unless the fuel 
superintendent had great tact and were able to gain 
the confidence and enlist the co-operation of the 
departmental managers, it would be impossible for 
him to obtain really satisfactory results. 

To obtain good results fuel suitable for gas pro- 
duction must be supplied, and before contracts for 
coal are placed the fuel superintendent, or whoever 
is responsible for the producers, should be consulted 
as to which fuel obtainable in the district gives the 
best. results. The mechanical conditions, the type 
of coal, whether free-burning or coking, should be 
considered, in addition to the percentage of ash 
present. 

Another matter which does not always receive the 
detailed attention which it deserves is the yield 
both from the open-hearth furnace and the mills. 
From records received from different works, in the 
case of rail mills, I find that the yield of good rails 
per ton of ingots rolled was no greater in 1912, and 
I think I may say is no greater to-day, than it was in 
the early ‘nineties. It may be that the present yield 
is as much as can be obtained under the specifications 
to which we have to work, but it seems far from satis- 
factory that the yield has not increased since 1890, 
and I think there are possibilities of improvement in 
this and other directions by more systematic control 
and closer attention to detail. 

The economic prodtiction of iron and steel depends 
upon many factors, and, amongst others, one of the 
most important is the size of the plant. It has been 
stated by men of wide experience that to compete 
successfully under modern conditions, a plant pro- 
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ducing rails and structural steel must have an output 
of at least 10,000 tons of finished material per week, 
and some insist upon an even larger output. This 
may be true in countries like America, where the 
home market is a very large one and able to absorb 
the greater part of the production, but I am extremely 
doubtful about it being true in this country. The 
economic size of the plant largely depends upon the 
special conditions, and provided the output is large 
enough to carry the necessary overhead charges to 
maintain a staff of the best technical and commercial 
men available, this is the factor which largely deter- 
mines the economic size. Little, if anything, is to be 
gained by increasing the size of the plant when this 
condition is met. When a works increases above a 
certain size the efficient control becomes more difficult 
and leakages are liable to occur, and unless it can be 
kept operating at or near its full capacity, the capital 
charges and the increase in manufacturing costs 
become a most serious matter. 

Conditions have changed during the last forty 
years. The modern works is not now a works carry- 
ing out one operation, but a combination of works, and 
the key to success is an organisation which will ensure 
the closest co-operation between the departmental 
managers. These men must not regard their depart- 
ments as separate units, but as integral parts of the 
whole, and each must realise that the one thing essen- 
tial is to subordinate his particular department to the 
interest of the works, the object being by the most 
effective team work to produce the maximum amount 
of finished material of the highest quality at the 
minimum cost. 

To face the competition of the future the industry 
will need men of the greatest ability the country can 
supply; on the technical side, highly trained men 
whose practice is based upon experience controlled 
by sound theoretical knowledge, and on the com- 
mercial side highly trained men with a wide know- 
ledge of fundamental business principles. It is for 
those at present in control to offer such a career, both 
on the technical and the commercial side, as will 
attract the most capable young men in the country, 
so that the future captains of our industry may be 
trained men of affairs, with knowledge, sound judg- 
ment, and a sense of proportion which will enable 
them to subordinate the part to the whole, and so 
ensure that co-operation between the different depart- 
ments which is absolutely essential to success. 








High-voltage Outdoor Transformers 


visit to the works of Ferranti, Ltd., 
interesting trans- 


DURING a recent 

Hollinwood, Lancashire, 
formers were brought to our notice, including some 
13,330 kVA 110,000-volt units for the transmission 
system of the Cia Hidro Electrica Volean, Chile, South 
America. These transformers are 50-cycle, three-phase 
units with a ratio of 110,000/1200 volts between 
phases, and they are star-delta connected with minus 
tappings on the 110,000-volt winding to give 107,500, 
105,000, 102,500 and 100,000 volts. As will be 
gathered from the illustrations on page 496, they are 
of the Ferranti standard double-wound core type and 
they are rated in accordance with the standardisation 
rules of the American Institute of Electrical Engineers. 
They are capable of giving the specified output con- 
tinuously when operating at 110,000 volts at an altitude 
of 4250ft. above sea level, and for short periods they are 
capable of being operated at 10 per cent. over pressure. 
The neutral point of the 110,000-volt winding is solidly 
earthed, and the insulation to earth is graded down from 
the line to the neutral connections. With their cooling 
equipment the transformers have been designed for out- 
door service, the following items having been supplied 
with each unit :—-Three weatherproof 110-kilovolt bush- 
ings, a three-phase Ferranti patented oil and com- 
pound filled cable box suitable for the three single- 
core 12,000-volt cable connections, a conservator tank 
with a Ferranti patented oil-sealed breather, four wheels 
with inside flanges, two oil circulating connections, a 
sampling valve, a main oil drain valve, cooling equipment, 
an oil flow indicator, and a dial type thermometer fitted 
with alarm contacts. 

Transport considerations fixed the maximum permissible 
weight of any single piece of apparatus at 15 tons, but 
the total weight of each transformer, including the cooling 
equipment, but excluding the oil, is 40 tons. It was 
therefore necessary to provide for the dispatch of the unit 
in sections and for its re-assembly and drying-out on site. 
The overall dimensions of the tank also made it necessary, 
for the purpose of transport, to divide it into two sections. 
The 110,000-volt terminal is of the oil-filled porcelain 
type, the flange which is connected to a cylindrical shield 
inside the terminal forming the earth electrode. The con- 
ductor consists of a highly polished steel tube, and the 
dimensions of this conductor and shield are so designed 
as to control the electrostatic field and to render it as 
uniform as possible, and free from local areas and high 
flux density. The porcelain body is not used as 
insulation to increase the dielectric strength of the ter- 
minal, but it merely acts as a support for the conductor 
and the oil case. Since the dielectric strength or per- 
mittivity of porcelain is much greater than unity, it will 
seriously distort the electrostatic field. The shape of the 
porcelain is, however, carefully designed so that its surface 
conforms with the direction of the electrostatic field, and 
the stress in the neighbouring air is not therefore increased, 
and corona at low voltages is not experienced. 

The main insulation of the terminal consists of oil and 
solid insulating barriers, the dimensions of these two 
components being chosen so as to render the radial dielec- 
tric field as uniform as possible by taking advantage of the 
permittivities of the material. Apart from this feature, 
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however, this combination of oil and solid barriers is the 
best and most reliable, means of insulation at present 
known. - 

All joints in the core are interleaved, whilst the yoke 


clamping framework is held by four large insulated 
square bolts keyed into each corner. The laminations 
are cut to receive them, and with this arrangement no tie 
bolts between the top and bottom yoke are required. The 
advantages of this form of construction, the makers point 
out, are very real, because it is extremely difficult to 
insulate vertical tie bolts from a 110,000-volt winding, 
not to mention the fact that such bolts add to the stray 
losses. With a view to facilitating the dismantling and 
assembly of the yoke, the joints between the core leg and 
yoke are stepped, and specially made templates also afford 
additional help in the assembly of the large cores on site. 

The windings are of the standard circular concentric 
type. The low-tension winding—+see Fig. 1, page 496—is a 
single layer helical coil consisting of several strands 
of copper ribbon in parallel, whilst the high-tension 
winding is built up of disc-wound coils. The main 
insulation between the high-tension and low-tension 
windings and between the windings and the frame consists 
of a combination of oil and solid barriers, the main con- 
sideration being to control the dielectric field so as to 
avoid uneven stressing of the material. The dielectric 
field is controlled so as to render the potential gradient 
as uniform as possble and to reduce to a minimum the 
electrostatic stresses between the windings and the frame- 
work and between the internal parts of each winding. 
The windings are designed to give a high factor of safety 
to incoming transient high voltages of steep wave front 
which result from switching operations, &c. Guard rings 
and suitable insulation between turns and to earth serve 
under such conditions for controlling the distribution of 
potential through the windings. Since creepage insulation 
is dependent on the condition of the oil and is affected by 
sludge or foreign matter, it has been avoided. Moreover, 
it has a much lower impulse ratio or time lag than solid 
insulation, and does not therefore present so large a factor 
of safety when stressed under transient high voltages. 

The thermal design is based on the results of exhaustive 
research work and actual transformer tests. The oil 
ducts are designed, as regards size and disposition, so 
that at all points they have the maximum effect in the 
way of assisting the transmission of heat from the winding 
and core to the oil, the cooling being uniformly effective 
throughout the winding. As the oil circulation is positively 
distributed throughout the whole of the transformer, local 
hot spots and dangerous temperature gradients are 
avoided. With a view to determining the mechanical 
stresses on the coils when subject to short circuits thorough 
investigations were undertaken and the design of the 
coils was based upon the results of those investigations. 
As far as possible the windings are electro-magnetically 
balanced. The Ferranti spring coil support has been 
fitted at the centre of the high-tension winding, where 
it causes the minimum disturbance to the‘ magnetic 
balance. Each spring is co-linear with a column of spacers 
and even distribution of the compression is automatically 
secured. As the axial components of unbalanced short- 
circuit stresses act in the same directions on the coils as 
the pressure of the springs, there is no tendency for the 
latter to compress under short-circuit conditions. 

The Ferranti spring support has been thoroughly tested 
and oscillograph records were taken of the voltage 
and current. The crest value of the short-circuit current 


of a 1200 kVA _ 5500/440-vcelt 40-cycle transformer 
reached 18-4 times the full-load value, which meant 
that the mechanical stresses on the windings and 


coil supports were 338 times the normal value. During 
the test, however, the transformers showed no signs of 
stress nor sign of mechanical strain, movement of the 
windings or disturbance of the structural work after the 
transformer had been lifted out of its case for the purpose 
of examination. 

Tappings for 107,500, 105,000, 102,500, and 100,000 
volts have been brought of the coils of the 110,000-volt 
winding and connections between these tappings are made 
by means of the maker's tapping switch (Fig. 2, page 496), 
which is operated when the transformer is out of circuit. 
Up to the present these switches have been fitted 
to transformers with an aggregate capacity of 800,000 


kilovolt-ampéres, and they are said to have worked 
perfectly satisfactorily. The special features of this 
system of tapping charging are: (a) The switch is at 


the same level as the tapped coils, thus making it unneces- 
sary to cleat any connections from the coils to the switch 
contacts; (5) on account of the liberal insulation, a 
pressure of 70 kilovolts can be dealt with between the 
adjacent contacts, which, of course, are under the oil ; 
(c) the switches have self-cleaning and aligning contacts ; 
(d) the switches can be operated externally ; and (e¢) it is 
impossible to lock the switches in the “ off” position 
unless they are on the proper contacts. 

The cooling equipment is designed for outdoor service 
and, as shown in Figs. 3 and 4 on page 496, it is mounted on 
the transformer base. The equipment forms a compact 
and self-contained unit and is claimed to offer several 
advantages over the usual arrangement. It occupies less 
space, and all the pipe work required can be fitted between 
the cooler and transformer at the works. The simplifica- 
tion of the oil circuit is also claimed to reduce the running 
costs. The equipment consists of an oil cooler, oil pump 
and motor with all the necessary pipe work, and, as nuder no 
conditions can the water pressure in the cooler rise above 
the pressure due to the static head, all possible chances of 
the water leaking into the oil are eliminated. 

The contract included the erection and drying out of 
the transformers on site, and the core and windings were 
dried out separately from the oil. Air at the requisite 
temperature was blown through the transformer whilst 
it was in the tank, and, to remove air pockets in the wind- 
ing insulation, the air was exhausted from the tank by 
means of a rotary pump, the tank being constructed to 
withstand a pressure of 15 1b. per square inch. The 
operation of blowing hot air through the transformer and 
exhausting it from the tank were carried out alternately 
until the resistance of the insulation had attained a steady 
value, great care being taken during the process to prevent 
undried air entering the tank. The dehydrating and 
cleaning of the transformer oil was carried out by means 
of oil filters fitted with the necessary heating elements. 
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Road Metal from Household Refuse. 


For some time past the Corporation of Brighton has 
incinerated all the household refuse collected in the district 
and has disposed of the resultant clinker and scrap as well 
as it could; but it was obvious that these materials might 
be turned to better advantage. A plant for the purpose 
was inspected by many of those interested in such 
subjects, on the 29th ult. It is illustrated in the accom- 
panying engraving, and it has been put to work to turn 
the clinker into a useful road-making material, while the 
scrap iron associated with it is baled and sold. 

On this occasion we will not deal at any length with 
the incinerating plant, which is by Heenan and Froude, 
as its general principles are familiar to our readers, neither 
does the hydraulic baling of the scrap iron need elaborate 
description; but it was noteworthy, on the occasion of 
our visit, that the refuse delivered at the destructor yard 
contained a very large proportion of both paper and scrap 
iron, such as tin cans, old bicycles, bedsteads, &c. It is 
evident, in fact, that the Corporation aims at encouraging 
householders to clear out any waste material and send it 
to the destructor rather than encumber the town with 
useless rubbish. 

The refuse is burned in very simple furnaces and provides 
more than sufficient heat to generate all the steam for 
motive power about the plant, while the temperature of 
the fires is such that practically nothing but iron and fused 
clinker are withdrawn at the bottom. The major part of 
the iron is separated from the clinker by hand, and is baled 
in a hydraulic press for sale. The clinker is sent to a covered 
yard alongside the plant we illustrate for conversion into 
road-making material. It arrives there. in lumps, some- 
times bigger than a man’s head, and still including a certain 
proportion of scrap iron, which would be detrimental to 
its use as a road metal, so the first process is to crush, screen 
and separate it. The plant for this purpose, and the subse- 
quent production of a bituminous road material, has 
been supplied by Millars’ Machinery Company, Ltd., of 
Pinners’ Hall, London, E.C, 2. 

In view of the fact that there is a considerable local 
demand for crushed clinker, for various purposes, the 
plant is divided into two distinct units—one for reducing 
and cleaning the clinker, and the other for drying and 
mixing it with melted bitumen to form a road surfacing 
material. The whole of this plant has been installed on 
# piece of rising ground, so that the raw clinker can be 
easily man-handled on the lower level, and the crushed 
material can be carted away at the higher level. The 
vertical distance between the two levels is overcome by 
an elevator. In the case of hot bitumimous road material 
delivery is effected at the lower level again, as rather more 
headroom is then required. The view which we reproduce, 
by the way, was photographed from the higher roadway. 

The clinker, arriving from the sorting yard on the lower 
level, is first dumped into the hopper of a Tin. by 12in. 
jaw crusher, which reduces it to about ljin. to lin. size. 
The crushed material falls into a pit below, from which 
it is picked up by the elevator already mentioned. This 
elevator is about 40ft. high and has buckets Qin. wide. 
It takes the crushed clinker to the inlet end of a rotary 
sereen 3ft. in diameter by 15ft. long, which is perforated 
to pass jin., jin. and jin. stuff into appropriate hoppers 
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below, the outlets from which are sufficiently high to allow 


jubilee wagons to be run beneath. The storage capacity 
of the hoppers is 40 tons. 

Any iron which may be contained in the clinker is 
separated out in two stages by magnetic separators, by 
the Rapid Magnetting Company. At the feed end of 
the screen there is a soparator of the yoke type, which 
embraces half the circumference of the drum and takes out 
approximately 70 per cent. of the iron in the clinker. This 
iron drops down a shoot to the lower level. At the dis- 
charge end of the screen there is another separator of the 
magnetic pulley and band type, which receives the rejects. 
Any iron or pieces of clinker containing iron, are removed 
by this separator and delivered down a side shoot. The 
efficiency of this apparatus may be judged by the fact 
that a piece of clinker weighing at least an ounce and con- 
taining the remains of a small wire nail is not allowed to 
pass. The separators are operated by a special controller, 
which was described in THE ENGINEER of May 22nd, 1925. 
The remaining clinker drops into a pair of 24in. by I4in. 
rolls, and is crushed to } size before falling into a special 
hopper below. The whole of the plant is roofed over and 
is driven by a 45 brake horse-power vertical steam engine, 
with a Pickering type governor, working at 159 lb. steam 
pressure. 

The second section of the plant, for converting the 
crushed clinker into bituminous road material, comprises 
a standard Millar asphalt plant, and is seen in the fore- 
ground of our illustration. It has a capacity of from 
8 to 10 tons per hour, and as a machine of this type was 
fully described in our issue of December 11th, 1925, it is 
not necessary to enlarge upon it here. There are, however, 
one or two special features about the plant under review. 
For instance, it is obviously unnecessary to provide travel- 
ling gear, so the whole machine is built up on a substantial 
framework and concrete foundation. The connections 
between the frame and the foundation are effected only 
at the extreme ends, and take the form of pivots at one 
end and screw jacks at the other. By these means it is 
possible to alter the inclination of the rotary drying drum, 
and increase its pitch in summer time, when the aggregate 
is drier, so that the output of the machine is increased. 
As concerns output, that is, of course, dependent on the 
supply of material by the feed conveyor, and we were much 
impressed at the high service which is obtained in this 
plant by running a small conveyor at a high speed. 

Another special feature about the installation is the 
Davidson cyclone dust separator, which can be seen in our 
engraving. The suction fan of the dryer delivers into this 
cyclone, and we noticed that although the machine had 
been running for some weeks very little dust had accumu- 
lated on the surrounding roofs. There is a separate engine, 
of 25 brake horse-power, for driving the mixing plant. 

The melted bitumen is supplied by two “ kettles,” each 
of $50 gallons capacity, which are so arranged that one man 
can conveniently fire their furnaces and that of the dryer 
from one position. The bitumen is delivered to the mixers 
by a gear type pump, and arrangements are made so that 
when bitumen is not being discharged into the weighing 
bucket it is kept in constant circulation to and from the 
kettles to insure that it will not cool down and congeal! 
in the pipes. In this connection it is noteworthy that the 
temperature at the outlet of the dryer is, according to the 
pyrometer which we read, some 1100 deg. Fah., so that 
the road material is delivered hot enough to be conveyed 








some considerable distance to the site of operations before: 
it is too cold. 

In the Millar plant there are, as we have explained in 
our previous description, two mixers for stirring th: 
aggregate and bitumen together, and they have separats 
delivery shoots. This arrangement has the merit that a 
job can be supplied alternately with binder material and 
with fine carpeting without it being necessary to make any 
alteration to the gear of the mixer. At the Brighton plant 
the finished road material is delivered down either one of 
two shoots to lorries running on the low level roadway. 








Diesel Engine Users Association. 


At the meeting of the Diesel Engine Users Association. 
which was held on Friday of last week, April 29th, a 
paper by Mr. Oswald Wans, M. Inst. C.E., M.I. Mech. E., 
on “ Further Developments in Mechanical Injection Oil 
Engines,”’ was read and discussed. 

The author said that during the last few years marked 
improvements had been effected in both two and four- 
cycle engines of British design and manufacture. The 
call for vertical engines had resulted in the building of 
larger units, and to-day four-cycle land engines, ranging 
up to 1000 B.H.P., and two-cycle marine engines up to 
5500 B.H.P., were available. These sizes, however, did 
not represent the possible power limit. 

Some five years ago, when he had read a paper before 
the Diesel Engine Users Association on “‘ Some Recent 
Developments in Mechanical Injection Oil Engines,” he 
had hazarded the opinion that the system would be more 
widely used. Not only had that proved true, but there 
were indications of its still more extended application. 
That seemed inevitable in view of the simplicity, proved 
reliability, and efficiency of the system. 

In reviewing the progress made in the mechanical 
injection, two-cycle engine, the outstanding feature was 
the adoption of higher compression pressures; in fact, 
that departure was mainly responsible for the advance that 
had been made. Formerly pressures of 150 Ib. to 180 Ib. 
per square inch were general practice, and necessitated 
the use of an unjacketed hot bulb, but with the advent 
of higher pressures that unsatisfactory feature had been 
discarded. Probably the first engine to break away from 
general practice was that built by Plenty and Son, Ltd., 
in 1920, in which a compression pressure of 220 lb. per 
square inch was employed. 

In the new Vickers-Petters’ engine the cumpres- 
sion pressure had been carried higher, being about 
320 Ib. per square inch. The cylinder head was completely 
water jacketed, the jacket over the combustion chamber 
proper being in the form of a large separate detachable 
cover which could be completely removed in order to clear 
out sediment from the water space. A small pocket was 
provided suitable for a starting plug, either of the electric 
or lamp-heated type. Many improvements had been 
effected in the general design, and a marked reduction 
had been made in the consumption of lubricating oil. 
which was generally high in two-cycle engines of the crank 
case scavenge type. 

The progress made with four-cycle engines of the 
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mechanical injection type had been marked. Prior to 
1921 mechanical injection had been almost entirely con- 
fined to horizontal engines, but the requirements of central 
power stations had since rendered this type unsuitable, 
the demand being for higher rotational speeds and reduced 
floor space. On the other hand, for certain classes of 
work, the greater accessibility and slower speeds of the 
horizontal type of engine still offered advantages which 
were considered sufficient to justify engines of this class. 

The author gave some interesting information concern- 
ing special features of the vertical engines which are 
made by Ruston and Hornsby, Ltd. The new fuel dis- 
tributing gear, which comprises a single fuel pump with a 
mechanical distributor,* was described and illustrated, 
and reference was also made to a new type of cylinder 
head for the large sizes of engine, which consists of a steel | 
flange of symmetrical shape and uniform thickness, 
to which the upper part of the cover is bolted. Referring 
to the first Ruston mechanical injection oil engine in- 
stalled at Maidenhead, which was described in a paper 
read before the Association by Mr. C. O. Milton on July 
Oth, 1925, the author said that there had been no increase 
in the fuel consumption of that unit, which had, on the 
contrary, tended to improve. The average running con- 
ditions showed a consumption of about 0-46 Ib. per B.H.P. 
hour, and a brake thermal efficiency of 31 per cent. The 
full-load consumption was 0-614 lb. per kilowatt-hour, or 
0-41 lb. per B.H.P. hour, with a brake thermal efficiency 
of 35 per cent. 

Finally, the author considered the possible thermal | 
efficiency obtainable in practice, based on the air standard. 
This he assessed at a possible maximum of 40 per cent. 
he thermal efficiencies of the Doxford and Maidenhead 
engines on this basis were 37 and 35 per cent. respectively, 
which showed that we were within measurable distance 
of this computed maximum, and also to what extent 
improvement may be expected. The Beardmore mecha- 
nical injection engine, designed by Mr. Alan Chorlton, was 
referred to as having given on an hour's trial run a con 
sumption of 0-355 1b. of oil per B.H.P. hour, which was 
equivalent to about 39 per cent. brake thermal efficiency. 

The realisation of such high efficiencies, it was pointed | 
out, must be largely dependent upon the heat-resisting 
properties of the materials at the disposal of the designer, 
and although considerable strides have been made in this 
direction, there was still much scope for investigation. 
The closer working between the metallurgist and the 
engineer had in recent years produced better materials 





and designs, with marked improvement in the life of | 
castings subjected to high stresses and temperatures. | 
Nevertheless further progress was at the present time 


restricted by this factor. 

It was true that the maximum computed efficiency of 
40 per cent. allows of a possible 15 per cent. improvement 
in performance of the average present-day engine, yet one 
was led to speculate as to how long heat losses amounting 
to over 60 per cent. of the total contained in the fuel will 
be accepted with complacency. A bold attempt had been 
made in the Still engine using mechanical injection to | 
recover thé heat given up to the water jackets, and in this 
way a brake thermal efficiency of about 39 per cent. 
had realised under sea-going conditions. That 
principle was very interesting, for it was evident that by 
reclaiming heat which would otherwise be uselessly dis- 
sipated, a gain in thermal efficiency must result. | 

Whether further progress would be along these lines, 
by a modification to the known cycles or by entirely 
revolutionary means, was, Mr. Wans thought, a question 
that for the present must remain unanswered. In the 
meantime development would be, in the author's opinion, 
mainly in the perfecting of mechanical details, and in 
rendering the internal combustion engine—whether of the 
mechanical or air injection type—an even more reliable 
power unit. 


been 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
From our own Correspondent.) 
Unsatisfactory Position. 


Many Black Country forges and mills are idle, | 
and throughout the Midlands and Staffordshire it is daily 
becoming increasingly difficult to keep the works in employ- 
ment. Most of them are only working intermittently, 
and periods of activity are getting shorter. Demand alike 
for raw materials and finished goods is poor. There is no 
confidence in the stability of current values. Industrialists 
who have to meet international competition realise that 
lower production costs and reduced selling prices are 
essential if there is to be any return to normal conditions 
and trade recovery in the basic industries, and the 
manufactures which depend upon them. They continue 
to buy most cautiously, such orders as they give out repre- 
senting minimum current requirements. No material is 





being put into stock, and forward contracting is out of 
the question. Inquiries continue to circulate with a view 
to ascertaining producers’ lowest terms, but they fail, in 
most instances, to be followed by tangible business, buyers 
considering values too high. This week the pressure for | 
better terms has persisted, but, apart from a slight easing | 
in pig iron, values remain substantially where they were 
a week ago. Some South Staffordshire works specialising 
in the requirements of the shipyards and special branches 
of engineering are experiencing an improved demand, but, 
generally speaking, orders for new business are not coming 
through in sufficient volume to maintain even the present 
output. At the iron and steelworks unless demand ex- 
pands in the near future, some curtailment will have to 
be considered. The outlook, I regret to state, is far from 
encouraging. 


Manufactured Iron. 


Demand for Staffordshire bar iron continues 
meagre, and the finished iron department at the weekly 
meeting showed little animation. The marked bar makers 
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are kept fairly well employed by shipbuilding and engi- 
neering demands, and some of the mills have a substantial 
tonnage of work to get through before they will have cleared 
off arrears, but little new business is forthcoming. It is 


not considered that any change in prices which local makers | 


could reasonably be expected to make, would stimulate 
demand. Quotations, therefore, remain unaltered, marked 
bars being at £14 10s., Crown quality £11, nut and bolt 
and fencing bars £10 5s. Wrought iron gas tube strip 
ranges in value from £12 10s. to £12 15s., according to the 
size of order and individual circumstances appertaining 
to the parties or business. 


Steel. 


Progress continues to be made in the steel depart- 
ment. Shipbuilders’ and engineers’ demands are improv- 
ing, and the prospects for this section of the steel trade 
are considered to be brighter. Structural steel is being 
absorbed at a good rate, but new business is not coming 
in as well as might be expected. Midland constructional 
engineers are experiencing a quiet period as far as heavy 
projects are concerned. The business coming in relates 
mainly to small tonnages. Now that better supplies are 
available from native mills consumers are less inclined 
to buy continental material, although prices are so much 
lower. While native prices are upheld, however, there is 
not much confidence in the position, and all big scale trans- 
actions are being held back. On 'Change in Birmingham 
to-day—Thursday—-steel prices were fairly maintained. 


| Angles and joists commanded £7 15s. and £7 17s. 6d. for 


prompt delivery, while tees were 20s. more. Ship, bridge, 
and tank plates made £8 7s. 6d. upwards, boiler plates 
£11 to £11 10s., small steel bars sold at £8 10s., and mild 
steel billets at £7. Staffordshire hoops were quoted £10 10s. 
at works. Continental quotations varied little from last 
week's figures, billets being offered at £5 8s., and steel 
bars at about £6. 


Raw Iron. 


The efforts of Midland blast-furnacemen to 
induce suppliers of coke to lower their basis price of 22s. 
at ovens have been unavailing. Indeed, as many of them, 
rather than enter into contracts at present rates are buying 
from hand-to-mouth, they have to pay anything from 
22s. 6d. to 24s. for their supplies. On their part, however, 
they have been unable to withstand the pressure brought 
to bear by consumers of pig iron for lower prices, and many 
of them have conceded a further -6d. to Is. per ton. 
Although in one case at least Derbyshire No. 3 foundry 
is maintained at £4 2s. 6d, in offers where producers have 
a considerable proportion of their output to find openings 
for, £4 ls. and even £4 would be readily accepted. North- 
amptonshire foundry is quoted £3 18s., and North Stafford- 
shire £4 Is. 6d. It is difficult to determine forge iron 
values, so little business is being transacted. The prices 
named are largely nominal. East Coast hematite has 
depreciated further, and was on offer in Birmingham to-day 
at £4 Is. f.o.t. for mixed numbers. Production in this 
area continues on a fairly good level, and although many 
smelters express doubts as to whether the standard can 
be maintained, restriction of output has not yet been re- 
sorted to. Smelters still entertain hopes of being able 
to persuade coke suppliers to give them better terms. 


Galvanised Sheet Values. 


Recent contracts for sheets all appear to have 
been for small tonnages, and while the mills have just about 
sufficient work to maintain operations, they are anxious 
to secure new business to replace existing contracts as 
they are worked off. To this end many of them have this 
week further shaded prices, especially where export busi- 
ness was concerned. Buyers claim to have been offered 
supplies of 24-gauge galvanised corrugateds at £14 10s. 
f.o.b. Liverpool. Most sellers on "Change in Birmingham 
to-day, however, asked £14 15s., while others were not 
prepared to give way even to this extent. Quotations 
range from £14 15s. to £15. In practically all instances 
where thin gauges were concerned mills insisted that the 
extras should be calculated on the £15 basis or higher. 


Industrial Developments. 


News of new industrial developments is always 
welcome and particularly so at the present time in the 
Black Country area, where many well known heavy engi- 
neering works have during recent years been closed down. 
It has this week become known that the Union Steel and 
Manufacturing Company, of Wolverhampton, has secured 
a site of eight acres in extent just outside the borough 
boundaries on which it proposes to build a new factory. 
The company manufactures bright steel bars and high- 
class engineers’ nuts, bolts, studs, and special machine 
parts. It already has two factories in Wolverhampton, 
and the new factory at Fordhouses will be an extension 
of the two existing works. Plans have already been 
approved for a building 650ft. by 60ft. on the new site, and 
it is hoped eventually to utilise the whole of the eight acres 
for building purposes. 


Salop Sugar Beet Factory. 


Further details of the £460,000 sugar beet factory 
which is now in course of erection at Allscott, near Welling- 
ton, Salop, are now available. It is understood that there 
are to be twenty-seven buildings, apart from the main 
sugar works, the dimensions of which will be 300ft. by 
100ft. by 75ft. high. . The main plan of construction pro- 
vides for steel framed building, with concrete floors, &c., 
The remaining buildings include power house, boiler house, 
sugar store, pulp drying plant house, pulp shop, repair 
shop, lime and coke stores, lime kiln, offices, loco. shed, 
garage, gate house, and various stores and discharging 
stations. The scheme includes the putting in of sidings 
from the main L.M.S.—G.W.R. joint line to deal with 
traffic expected during the season to amount to 300 trucks 
daily. A quarter mile pipe line is to be provided, together 
with a pumping station, and pumping plant in duplicate, to 
ensure the water supply. The provision of a sewage dis 
posal works and a power plant to provide the electric light- 
ing is also contemplated. The factory, when complete, will 


be one of the most modern of its kind in the United 











Kingdom, and will be capable of dealing with 800 to 1000 
tons of beet daily. 


Black Country Miners’ Wages. 


At a meeting of the Joint Board last week it 
was decided that for the month of May wages of miners 
in the South Staffordshire and East Worcestershire area 
should remain as in April, viz., 57 per cent. on the basic 
rate 


Unemployment. 


It is satisfactory this week to have to record 
that the returns of unemployed persons in the Midland 
area show a slight decrease. The total number of men, 
women, boys and girls out of work is 159,816, as com- 
pared with 161,806 a week previously. While the latest 
total represents a decrease of 1990 during the past fort- 
night, it shows an increase of 4368 when compared with the 
first week in April. Now that the turn has come, however, 
it is hoped shortly to improve upon this year’s best figures. 








LANCASHIRE. 


(From our own Correspondents. ) 


MANCHESTER. 
The Industrial Outlook. 


On balance, the position of the engineering indus- 
tries has shown little change during the past month. 
Reviewing the situation in the course of a general industrial 
stocktaking, the Monthly Record of the Manchester 
Chamber of Commerce states that the electrical firms under- 
taking big jobs are pretty well occupied. Foreign and 
colonial orders are only obtainable by quoting low prices, 
but the condition is met, and the business is helpful, even 
when it is not particularly profitable in itself. Home 
demand, without being large, is by no means negligible. 
Some sections of the electrical engineering industry, 
however, are quiet. Constructional engineers are now in 
the best part of the year for their trade, and generally 
speaking they are well engaged. The same may be said 
also of the motor vehicle industry. Most textile machin- 
ists, however, are having a dull time, although artificial 
silk machinery is in fair demand. The lull in the cotton 
trade has made it impossible for the spinners and manu 
facturers engaged in it to place many orders, and foreign 
firms are under much the same disability. Machine tool 
makers, too, are not getting enough business to keep their 
works fully employed. 


£250,000 for Electricity Mains. 


Further borrowing powers to the extent of 
£252,450 are sought by the Manchester Electricity Com- 
mittee, acting on a report recently presented by Mr. H. C. 
Lamb, the chief electrical engineer and manager. The 
growing demand for electricity has necessitated the lay- 
ing down of various classes of mains, and it is for this 
purpose that the Electricity Committee is recommending 
the City Council to apply to the Electricity Commis- 
sioners for additional borrowing powers, the present 
powers for mains being on the point of exhaustion. 
Borrowing powers to the extent of £155,500 altogether are 
the subject of a recommendation by the Finance Com- 
mittee. The sum of £135,000 is in respect of the recon- 
struction of the light railways in Middleton recently 
purchased by the Manchester Tramways Committee from 
the Middleton Electric Traction Company, Ltd., whilst the 
balance of £20,000 is the estimated cost of the construc- 
tion and equipment of a motor omnibus garage for the 
accommodation of the vehicles which the Tramways 
Committee is employing on the numerous services now 
in operation. 


Non-ferrous Metals. 


Taking the non-ferrous metal market as a whole, 
the tendency during the past week has been steadier than 
it was during the period covered by my last report. The 
position, however, would appear to be still far from stabi 
lised. In spite of continued expressions of faith in the 
statistical position of tin, for example, after a fair measure 
of recovery on an improvement in buying interest from 
United States consumers earlier on values had lost some 
ground on balance at the close of business last week-end, 
although in the opening days of the present week there had 
been a recovery to the extent of about £3 per ton in the 
case of spot metal. Forward positions, however, showed 
a slight additional loss, and at the time of writing are lower 
than they have been since the beginning of the year. The 
fact of the matter is that the outlook from the point of 
view of industrial consumption is anything but clear. 
Buying on domestic account continues on a disappointing 


| scale, and the market seems to be uncertain as to the 








position in respect of overseas consumption, particularly 
in the United States. The latter factor has not been 
without its influence also on the copper market, although 
there has been a fair amount of buying during the week 
for use in the cable-making industry. The net result of 
the week's operations has been a further slight fall in 
prices, and the present tone of the market seems still to 
lack strength. Buying interest in the case of lead and 
spelter has been rather limited, but both of these metals 
have finished up pretty well where they were a week ago, 
in spite of minor fluctuations which occurred during the 
period under review. 


Iron. 


By far the most important event on the iron and 
steel markets since my last report has been the reduction 
of 5s. per ton in the selling prices of Middlesbrough foundry 
iron. The extent of the “ cut’ was the more surprising, 
in view of the fact that whilst other makes during the 
past month or so have been gradually but steadily falling, 
North-East Coast makers have maintained their quota- 
tions intact. The cause, apparently, is the recent growth 
in the competition from the Continent, heavy shipments 
having been landed at East Coast ports and disposed of, 
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largely at the expense of Middlesbrough district makes. 
Apart from the actual reduction itself, rather more interest 
is being taken in the question of the effect on Midland 
foundry irons. The present price of about 88s. per ton. 
delivered in the Lancashire area for Middlesbrough No. 3, 
places it in a much better position to compete with Derby- 
shire and other Midland makes than it has been in for 
several years, and buyers are expecting that the next step 
will be taken by the Midland producers. What that will 
be, or rather its extent, is not yet known, but there is a 
widespread belief that the return to something approach- 
ing pre-strike prices, so far as the higher production costs 
will permit, will be more rapid than would otherwise have 
been the case. Under the circumstances, it is not sur- 
prising that there has, if anything, been a stiffening in the 
cautious attitude of buyers, and actual business has been 
on a very quiet scale. Values all along the line are un- 
doubtedly easy, Derbyshire being quoted at 88s., Stafford- 
shire at 89%s., Scottish at about 100s., and hematite, 
both East and West Coast, at 93s. to 94s. per ton delivered 
in this district. There is only very moderate business 
activity in the case of finished iron, but prices remain at 
£11 per ton for Lancashire Crown bars and £10 for second 
quality material. 


Steel. 


There is little new in the steel position to be 
reported this week, except that buyers here are just as 
reserved as they are in the iron market, so far as the placing 
of actual new business is concerned. A fair amount of 
inquiry is circulating, but most of it seems to be with the 
object of testing prices. Certainly orders that have been 
placed this week have been for early needs, little attention 
being paid at this stage to buyimg forward. From £8 7s. 6d. 
to £8 12s. 6d.—the former figure being the more usual— 
is being quoted for ship and tank plates, joists and sections 
ranging from £7 15s. to £7 17s. 6d., bars from £8 5s. to £9, 
and boiler plates from £11 7s. 6d. to £11 10s. There has 
been little life in the market for continental varieties, 
and prices in most sections are noticeably weaker again. 
For delivery into this district, for eash against shipping 
documents, joists and sections are now on offer at about 
£6 per ton, ordinary plates at £6 18s. to £7, Siemens plates 
at £7 5s., steel bars at £5 15s. to £5 17s. 6d., sheet bars at 
£5 5s. to £5 7s. 6d., and billets at £5 to £5 2s. 6d. per ton. 
Buying interest in galvanised sheets remains of very 
limited extent, and values continue easy at about 
£14 12s. 6d. per ton f.o.b. for 24 gauges. : 


Scrap. 


Prices of non-ferrous metal scrap are weak all 
round, in sympathy with recent falls in the new metals, 
and the demand in most cases is quiet. Selected gun- 
metal scrap is quoted at about £51 per ton, clean light 
copper at £56 10s., zine at £25, lead at £26, brass rod turn- 
ings at £38 to £39, and heavy yellow brass at £44 to £45, 
for graded materials and including delivery to users’ 
works. 


BARROW-IN-FURNESS. 
Hematite. 


There is a slightly better tone in the hematite 
pig iron market, and customers are showing a better 
attitude towards makers. If anything, the orders cover 
a bigger period for delivery, and there is a tendency for 
them to become larger. The general requirements are 
bound to be fairly heavy for some time to come, but makers 
have not been able to secure big orders, owing to the fact 
that consumers have been holding off for lower prices. 
In view of the fact that coke has not been appreciably 
reduced, and iron remains about the same, it has been 
found impossible on the part of buyers to hold off any 
longer. There is still the chance of coke falling; in fact, 
fall it must sooner or later, but in the meantime orders 
are coming in, and it looks as if the present rate of pro- 
duction will be continued through the summer. There 
is even a suggestion of another furnace being put into 
blast in Cumberland. Output in the future will to a 
very large extent depend upon the requirements of the 
steel departments. The iron ore trade continues to be 
steady, and is likely to remain so as long as the iron trade 
continues on the present basis. There is a certain tonnage 
going out of the district, but it is not very heavy. The 
steel trade, as far as rails, sleepers and fish-plates are 
concerned, is quiet, and fresh .orders would be welcome. 
In the hoop and small section mills a long run on contracts 
held and assured is certain. 


Electricity Supply. 


The Barrow Electricity Committee has at last 
secured permission to proceed with the additions to the 
present power-house. At first the Electricity Commis- 
sioners were opposed to the proposal, but have at last 
agreed to the extension, which will mean the installation 
of a 6000-kilowatt set. This extension, in view of the 
ever-growing demands of the district, is badly needed, 
and it replaces the original scheme to harness the Back- 
barrow Falls on the river Leven by means of turbo- 
generators, which was turned down after much negotiation. 








SHEFFIELD. 
(From our own Correspondent.) 
Heavy Steel Trade. 


ALTHOUGH it is knowa that there is a good deal 
of work pending in the heavy steel trade, there is no 
hurrying to place it, users considering that the prices of 
pig iron and steel are too high, and that there is plenty of 
room for them to fall. As a consequence, two of the open- 
hearth steel furnaces, which had been working pretty well 
up to full capacity since the settlement of the coal dispute 
last year, have been closed down, and as the arrears of 
orders will soon be cleared off there will have to be a 
further curtailment of work unless a big buying move- 


tinue as they are working at present up to the end of the 
month, but the prospects from the beginning of June are 
extremely doubtful. Prices are not quotably lower, but 
the pig iron makers have conceded just about as much as 
they can afford, the steel trade has granted a correspond- 
ing allowance, and it is difficult to see how there can be 
any further reductions until pig iron eases, and that, again, 
is dependent upon the coke market. That market, in 
turn, is influenced by the depressed state of the coal trade, 
the short time working at the pits, which is pretty general 
in this area, having resulted in a shortage of coking slacks. 
It is a vicious circle, and everyone concerned would wel- 
come a return of the economic conditions which would 
enable it to be broken. 


Special Steel Departments. 


Most of the principal works making special 
quality steels have good order books. For high-grade 
tool steels there is an improving demand, and the motor 
industry continues to be one of the mainstays for many 
kinds of special steel. Substantial orders are being placed 
regularly. Makers of stainless steel are also busy. The 
use of that material is being gradually extended as the 
result of experiment and research, and more of it is being 
made than ever. Without doubt this year will create a 
fresh record. The proposed French tariff threatens to hit 
particularly hard the finer qualities of steel and articles 
made from them, and the Tariffs Committee of the Shef- 
field Chamber of Commerce has been giving careful atten- 
tion to the proposals. Members of the Committee and 
representative firms in the city have been requested to 
supply precise data of the effect of the increases upon 
Sheffield trade, and the information will be submitted to 
the Board of Trade. 


Cutlery and Plate. 


The cutlery and plate trades remain extremely 
quiet, and the immediate outlook is none too promising. 
A fair amount of colonial business is being placed, largely 
for good-quality stainless cutlery, but the home trade is 
dull. In its monthly review, the Chamber of Commerce 
sees encouragement in the fact that the purchasing power 
of the community shows signs of expanding, and it is 
calculated that more new homes will be furnished this 
year than for many years past, the house shortage being 
much less pronounced. This involves a demand for goods, 
in addition to plate and cutlery, in which the district 
specialises. In the official report on the recent exhibition 
in Sheffield of foreign goods collected in various oversea 
markets, it is recorded that ninety-five representatives 
of local firms attended during the one day the goods were 
on view, quite a number of the manufacturers asking for 
the loan of samples in order that the types might be 
copied and competitive samples prepared. Altogether, 
fifty-nine patterns were borrowed for that purpose. 
Cutlery samples from the Argentine were lent several 
times over, and as they were the products of four countries 
the differences in design and quality were considerable. 
All, however, had proved good selling lines in the Argentine, 
and were therefore of value to Sheffield exporters. This 
particular exhibition was one of the series arranged by the 
Department of Overseas Trade in conjunction with the 
Chamber of Commerce, and the latter body incidentally 
has passed a strongly worded resolution of protest 
against the abolition of this Department, which has been 
sent to the Prime Minister and to the President of the 
Board of Trade. 


Another Contract Goes Abroad. 


I referred last week to the placing of an order in 
Holland by Mansfield Corporation, and this week I have 
to mention the placing abroad of another contract for a 
big public body in this country, Hull Corporation Tele- 
phones Committee having recommended the acceptance 
of a Belgian tender for 150 automatic table telephones. 
Tenders were invited, and seven British firms and the 
Belgian firm responded. The highest British tender was 
£522, and the lowest £475. The Belgian tender was 
£337 10s. 


Sheffield Schemes. 


The Finance Committee of Sheffield City Council 
has sanctioned the expenditure of £53,000 for the con- 
struction of four further units of plant in connection with 
the bio-aeration sewage disposal scheme, this amount being 
part of the balance remaining from a sum of £313,228, the 
total cost for the extension of the sewage works. This 
made provision for the erection of fourteen units of plant. 
With reference to the Sheffield Electric Supply Com- 
mittee’s recommendation to obtain authority to incur the 
expenditure necessary to proceed with the installation of 
an additional 20,000 kilowatts of generating plant at 
Blackburn Meadows, the general manager now reports 
that the Electricity Commissioners state that they are 
making a survey of an area, which includes Sheffield, and 
anticipate that they will be able to publish a scheme during 
the autumn of this year. The Electricity Commissioners 
have been informed that the Committee considers that 
further generating plant is urgently required to provide 
the increased demand anticipated in the near future. The 
quotation of the English Electric Company, Ltd., amount- 
ing to £4300, for the supply and erection of automatically 
operated traction sub-station equipment has been accepted. 


Selby Beet Factory. 


So satisfactorily has work proceeded in the 
erection on the East Riding side of the river at Selby of a 
sugar beet factory for the Selby Sugar Company, Ltd., 
that it is now hoped it will be ready by September instead 
of October. Beet for the factory is being cultivated on 
8500 acres by 2000 growers. 


Goole Water Tower. 


The Goole water tower, a ferro-concrete struc- 
ture which is claimed to be the largest of its kind in the 
world, has been officially put into service. It has a height 
of 155ft. 9in. from the ground level, and at the top carries 





ment soon develops. The furnaces may be able to con- 





an outer and an inner tank which have a holding capacity 





of 750,000 gallons. The diameter of the outer tank is 
88ft. 9in. and the depth is 22ft. Surrounding an inner 
pilaster wall are twenty-four columns, all braced together 
with beams. Steel bars weighing 181 tons were used in 
the building. The approximate weight is 3550 tons, and 
the tanks can carry 3350 tons of water. The tower, which 
has taken over two years to complete, is part of a scheme 
costing £47,800 for the extension of Goole waterworks. 


New Foundrymen’s President. 


Mr. Ambrose Firth, a director of the Brightside 
Foundry and Engineering Company, Ltd., Sheffield, has 
been appointed President of the Sheffield and District 
branch of the Institute of British Foundrymen. It wil! 
be an important year for him, as the annual Convention of 
the Institute will be held in the city from July 5th to 8t! 
Mr. Firth is a grandson of Mr. Ambrose Firth, who mor 
than fifty years ago founded the Brightside Foundry and 
Engineering Company, now one of the largest, if not th. 
largest, ironfoundries in Sheffield, and is a son of the lat: 
Mr. Thomas H. Firth, who was chairman of the company. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


River Tees Developments. 


Tue Tees Conservancy Commissioners’ great 
project for widening and deepening the river Tees, so a 
to make it capable of accommodating the biggest ocea: 
liners, has received the unanimous approval of Tees-sicdk 
shipowners, industrialists, and other payers of dues. The 
scheme also includes the reclamation of a large area ot 
Seal Sands on the Durham side at the mouth of the river 
which will be made available for works sites, wharves, &c., 
and will involve an expenditure of over half a million ster 
ling during the next four years. Sir Hugh Bell, Bart., 
chairman of the Commission, explained at a conference 
this week that the liquid assets available totalled £120,000, 
leaving more than £400,000 to be raised by other sources 
The Commissioners would levy such dues as financial 
conditions appeared to demand, but they were confident 
that increased revenues would meet the charges without 
any serious extra addition to the dues. The London and 
North-Eastern Railway Company has obtained the consent 
of the Commissioners to an extension of ten years for the 
reclamation of the land acquired by them at Lackenby 
as a site for a proposed new deep-water dock. This scheme, 
estimated to involve an outlay by the company of 
£2,000,000, has been shelved for some considerable time 
past owing to the industrial situation. 


Cleveland Iron Trade. 


An all-round reduction of 5s. per ton in Cleveland 
pig iron prices this week was not unexpected, but never- 
theless it is welcomed by merchants and consumers. Force 
of circumstances has evidently brought about the reduc 
tion, the competition of other iron, both home and foreign, 
having put Cleveland brands practically out of the running. 
The ironmasters appear determined to win back some of 
the trade that has been lost, particularly in European 
countries, through high prices, and also to counteract the 
dumping of foreign iron into home markets at a price, 
it is asserted, that can hardly cover the cost of production. 
The 5s. reduction this week makes the third drop in prices 
since the beginning of the year, making a total of 10s., 
but the price of the standard quality is still 5s. above the 
pre-strike quotation. At No. 3 G.M.B. Cleveland 
pig iron is somewhat higher than the price of foreign 
foundry iron delivered in the Tees, and as the latter can 
be bought at 66s. to 68s. per ton f.o.b. Antwerp, it is still 
doubtful if any substantial business in Cleveland iron can 
be done with continental buyers. However, the reduction 
should at least stimulate the home trade, and lead to such 
an expansion of business as will at least obviate the curtail- 
ment of output. No. 1 Cleveland foundry iron is now 
quoted at 77s. 6d. ; No. 3, 75s. ; No. 4 foundry, 74s. ; and 
No. 4 forge, 73s. 6d. 


408. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is not much changed. Makers have been steadily 
reducing prices for weeks past, and having got down to 
82s. per ton, as a quotation for mixed numbers, they report 
that there has been some expansion in the volume of busi- 
ness though the foreign demand is still limited. 


Ironmaking Materials. 


Little new business is reported in the foreign ore 
trade, but deliveries under running contracts continue on 
a very heavy scale, the imports to the Tees last month 
reaching 183,380 tons. Best Rubio ore is steady at 22s. 
per ton c.i.f. Tees. Good medium blast-furnace coke is 
still obtainable at 23s. per ton delivered at the works, 
though some of the Durham makers ask higher figures. 


Manufactured Iron and Steel. 


Producers of finished iron and steel are kept 
very busy, but while the tonnage output against running 
contracts is heavy, the dearth of new orders is causing 
anxiety. At the same time belief prevails that stocks 
of some descriptions in consumers’ hands are becoming very 
low, and that resumption of buying may be experienced 
shortly. Whether the fall in pig iron prices will lead to 
reduction in steel prices remains to be seen. Many con- 
sumers are obviously expecting some concession, and are 
reported to be withholding orders. 


Steel Trade Record. 


The exports of manufactured iron and steel from 
the Cleveland district last month constituted a record in 
the history of local industry. The total for the month was 
94,998 tons, compared with the previous record of 77,258 
tons in March, 1926, and a pre-war monthly average of 





60,000 tons. The exports were distributed to nearly all 
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the great ports of the world. To India and Ceylon alone 
over 21,000 tons of finished material were shipped. Nearly 
11,000 tons went to Australia, 5402 tons to the Argentine, 
and 16,698 tons to Africa. The pig iron shipments, how- 
ever, were on a very disappointing scale, the fact being 
that Cleveland prices are so high that local iron is virtually 
shut out of foreign markets. The total pig iron shipments 
for the month were only 11,326 tons, compared with 18,588 
tons in March. The coastwise shipments fell from 11,593 
tons to 4465 tons, whilst foreign shipments, which totalled 
6995 tons in March, declined to 6860 tons. The aggregate 
shipments of pig iron and manufactured iron and steel in 
April thus reached a figure of 106,323 tons, which is the 
highest total recorded since May, 1924, when 135,294 tons 
were shipped. 


Iron and Steel Imports. 


Statistics presented at this week's meeting of 
the Tees Conservancy Commissioners showed the quantities 
of iron and steel imported to the river Tees during the 
past six months from continental countries, India, and 
coastwise, as compared with the same months a year ago 
and the corresponding period of 1913-14. Pig iron brought 
into the river to the end of April last totalled 74,876 tons, 
as against 35,055 tons a year ago, and 106 tons in the pre- 
war period. Crude sheet bars, billets, blooms, slabs, &c., 
imported in the last six months reached 103,818 tons, as 
compared with 69,033 tons a year ago, and 24,134 tons 
in the pre-war period. The imports of plates, bars, angles, 
rails, &c., during the past six months totalled 
29,552 tons, as against 7315 tons in the corresponding 
period of a year ago, and 13,460 tons in the pre-war period 
of 1913-14. The imports during the month of April showed 
an increase all round, the aggregate being 28,943 tons, as 
against 16,404 tons in April last year, and 6434 tons in 
April, 1914. 


sheets, 


The Coal Trade. 


There is nothing in the Northern coal trade to 
give the slightest cheerfulness to fitters in any section of 
the production world. The little new business circulating is 
so small as to attract no attention, and the lack of demand 
is now beginning te be felt in a more serious way than the 
losing of days at the pits. In the unfavourable circum- 
stances the men employed at two collieries have been 
given notice to terminate their employment. Forward, 
the position is erratic, and while a steady level of prices is 
indicated it is solely maintained by the restriction of out- 
put. Best steams are obtainable at 14s. 6d., which is a firm 
figure. There has been a marked falling off in the demand 
for gas coals, and concessions are possible on recent prices. 
The coking coal and unscreened bunker coal trade is excep- 
tionally dull. There is a moderate demand for supplies 
from the coaling centres, but beyond that neither the home 
consumption nor the ordinary shipment openings show 
any signs of activity. Every class is abundant. Good 
ordinary coking unscreened and bunker qualities are press- 
ing on the market at low prices, but the best grades, while 
finding business difficult, are holding against making any 
discounts. The coke trade is steady. The export demand 
for every quality is full, and the home consumption, while 
considerable, is not up to production. 


Coal Miners’ Wages. 

Miners’ wages in Northumberland and Durham 
have again been saved by the minimum clause in their 
agreements. The accountants’ report for March of the 
proceeds and costs in the mining industry in Northumber- 
land shows that the wages for May would, but for the 
minimum clause, be at the low rate of 54-46 per cent. 
As this, however, is less than the percentage under the 
agreement, namely, 80 per cent., the latter higher per 
centage will continue to operate during the month. The 
ascertained economic percentage compares with 69-24 per 
cent. for the preceding month, or a reduction for the four 
weeks of 14-78 per cent. In Durham, but for the opera- 
tion of the minimum clause in the district agreement, 
the rate of wages would have been 64-82 per cent. on 
basis rates, which compares with 65-46 per cent. in April. 
There is thus a small reduction. As the minimum per- 
centage on basis rates in the county is 98, that rate will 
be paid to the miners, the owners having to make up 
24-18 per cent. 








SCOTLAND. 
(From our own Correspondent. ) 
Clyde Shipbuilding. 

Tse returns for April may not be up to the 
average for that month, but, nevertheless, they indicate pro- 
gress, and the probability of early expansion, as presum- 
ably the output might have been larger had the necessary 
materials come to hand in requisite quantities. The 
average pre-war total for the month of April was between 
40,000 and 50,000 tons. A considerable number of ship- 
yard workers and engine shopmen are still unemployed, 
but a fair proportion of the tonnage on the stocks is yet 
in the early constructional stages, while many vessels 
remain’still to be laid down. Small tonnage figured largely 
in the returns for the month of April, the list including 
only four vessels over 4000 tons each :—Cheshire, twin- 
screw motor ship, 10,500 tons, built at Fairfield for the 
Bibby Steamship Company, Ltd., Liverpool; Chagres, 
passenger and cargo, 5410 tons, built at Linthouse for 
Elders and Fyffes, Ltd., London; Kensington Court, 
cargo, 4800 tons, for Halden and Co., Ltd., London; and 
Nikola Pasic, cargo, 4753 tons, for Messrs. Didbrovacka 
Parobrodska Plovidba, Glubrovnik. New contracts 
announced during April included the following :—Messrs. 
Alex. Stephen and Sons, Linthouse, to build a turbo- 
electric liner of 19,000 tons gross for the P. and O. Steam 
Navigation Company, and a cargo vessel of 5070 tons for 
Messrs. J. and T. Harrison, Liverpool, to be built by 
Charles Connell and Co., Ltd., Scotstoun. . 





Steel. 


The outlook in the steel trade has not changed 
materially since last week. Producers of shipbuilding 
materials are pressed for deliveries, but new business is 
very light. Makers believe, however, that consumers have 
still a considerable number of orders to place, and that the 
latter hope to secure lower prices when the producing 
works slow down somewhat. The work on hand at present 
will, however, probably provide employment for some 
months ahead, and consumers may be forced to buy. 
Considerable quantities of foreign materials are being 
utilised in this district, and these might be augmented if 
specified deliveries could always be relied on. 


Steel Sheets. 


Sheet makers have struck a quieter patch, and | 


it would seem at present as though the policy of buyers in 
holding off for easier terms may meet with a measure of 
success. It is said that some makers of the lower grade 
qualities of black and galvanised sheets have already 
booked orders for abroad at a reduction of 5s. per ton on 
recent prices. Quotations for the home trade are firm, 
however, as also are prices for the better qualities for 
export. 


Iron. 


A number of works usually engaged in the bar 
iron trade have not been reopened since the strike last 
year, and those now in operation are far from busy. The 
same applies to the re-rolled steel departments. Crown 
quality bar iron is unchanged at £11 5s. per ton, home 
delivery, but re-rolled steel is now quoted £8 2s. 6d. per ton, 
showing a reduction of 7s. 6d. per ton. 


Pig Iron. 


There are now thirty-five furnaces in operation 
in Scotland, eighteen of which are producing foundry, 
fourteen hematite, and three basic qualities. Hematite 
has a good outlet, and supplies would be scarcer if they 
were not augmented by imports of continental basic. 
The latter is presently quoted at 75s. per ton delivered at 
works in this district. Foundry qualities are in ample 
supply. 


Coal. 


The Scottish coal market continues in a state of 
depression, and in most areas work is confined to two to 
three days per week. Generally speaking, home demands 
are far below normal. Stocks of American fuels held by 
gas and electricity undertakings are now greatly reduced, 
and the local demand may improve accordingly, but there 
is little prospect of improvement otherwise in the mean- 
time. Exporters continue to find business extremely 
difficult, owing to keen foreign competition, apart alto- 
gether from the competition from North of England fuels. 
Prices have an appearance of firmness, but that is due 
almost entirely to reduced outputs. Aggregate shipments 
amounted to 272,883 tons, against 236,397 in the 
preceding week and 252,548 tons in the same week last 
year. 


tons 


A Coal Selling Agency. 


Business has become so poor that a selling agency 
has been spoken of, the suggestion implying a central 
agency or a separate agency for the various districts. It 
is possible this matter may be discussed by the Scottish 
Association in the first place or by the various bodies com- 
prising the Association. 








WALES AND ADJOINING COUNTIES. 
(From our own Corre spon lent.) 


Coal Trade Outlook. 


THERE was a slight improvement in coal ship 
ments from this district last week as compared with the 
previous week. The total was nearly 440,000 tons, but it 
is questionable whetber that quantity will be maintained, 
for the reason that tonnage is not coming along as freely 
as is desired, and it is doubtful whether the demand i, 
quite as active. Furthermore, there was no work in the 
coalfield on Monday on account of the May Day demonstra 
tions which took place. These demonstrations passed off 
quietly. The loss of one day's output has, of course, 
prejudiced loading operations, but, quite apart from that, 
the conditions in the coal trade generally give the appear- 
ance of being quieter. Certainly there is not the usual 
amount of business being done for current shipment, and 
the demand from France and Italy, in particular, is slack. 
At the same time, it is refreshing to see the confidence 
which is displayed in the future. Last week-end. when 
speaking at the annual dinner at Cardiff of the South 
Wales branch of the Colliery Managers’ Association, Mr. 
John Kane, who is one of the leading colliery managers 
and engineers in this district, is reported as having stated 
that the steady progress they were making in the coal 
trade was certainly heading for a boom. Many of those 
who are connected with the commercial side of the industry 
and have to find a market for hundreds of thousands of 
tons annually will, in all probability, not go so far as to 
say that they see any real sign of such a desirable develop- 
ment as that at present. An outlet can, of course, be 
found at a price for the coals that are being produced, but 
it is questionable whether the price is such as to enable the 
working of collieries to be really remunerative. 


Coal Contract Business. 


While the current demand is very limited, there 
have been a few inquiries for coals for delivery over a 
period. The Portuguese State Railways have bought 
about 10,000 tons for early loading, and the French Marine 
has asked for tenders for 98,000 tons of steam coals for 
delivery over about the next six months. There is no 


doubt that the competition for this order will be extremely 





keen—so keen, in fact, as to make the business scarcely 


worth while. Tenders had to be in on the 5th inst. 
The Egyptian State Railways’ inquiry for 100,000 metric 
tons of Welsh large coals has to be decided. The prices 
which were sent in by the various competing firms were 
awaited with considerable interest on the market, as 
affording some indication of the views held as to the pros- 
pects of business over the next three months, during which 
period the quantity of 100,000 tons has to be delivered at 
Alexandria. The tenders for the business were opened at 
Cairo on Tuesday, and the news has come to hand that the 
lowest price is that of Evans and Reid, Ltd., of Cardiff, of 
32s. c.i.f. Alexandria, for 50,000 tons, while the next figure 
is 32s. 3d. c.i.f., offered by Furness, Withy and Co., Ltd. 
| Other offers range up to 34s. 6d. The business has not 
| been placed, it being customary for the tenders to remain 
firm for ten days, during which period the decision of the 
Administration may be made known. The last time that 
| these railways purchased, viz., in March last, the price 
was 33s. 5d. per ton c.i.f., while the previous contract 
placed in January was at the price of 31s. 11d. per ton c.i.f. 





Blast-furnace Record. 


Last week a flag was hoisted at the Cardiff 
Dowlais Works of Guest, Keen and Nettlefolds, Ltd., in 
celebration of the fact that all records of pig iron produc- 
tion for Great Britain had been broken by a new furnace. 
The output was over 3400 tons, which, it is stated, beats 
any blast-furnace record in Britain. For the previous 
eight weeks the average output was over 3000 tons. The 
manager of the works, Mr. W. Simons, has been engaged 
for some time in improving and extending the plant and 
equipment at these works, and this new furnace, which 
was constructed under his direction, is described as being 
the most up to date and efficient in the country. The view 
is held that the furnace is capable of even a greater output 


New Tonnage. 


Reference has been made on a previous occasion 
to the confidence with which local shipowners view the 
future, as is shown by the amount of new tonnage which 
has been ordered during the past few months. The total 
has now been added to, as Sir W. R. Smith and Sons, Ltd., 
who control the largest fleet in South Wales, have placed 
an order for two steamers, each of about 8600 tons dead- 
weight, to be built on the North-East Coast. These 
steamers are to be constructed to burn coal or oil fuel. 
| Eight local firms have now altogether twenty-five steamers 
on order with a total deadweight of close upon 196,500 tons. 


Current Business. 


Although there is a lull in operations in steam 
coals, the market has not appreciably altered. It is 
possibly easier for some descriptions of the inferior class, 
but the leading Admiralty large and Monmouthshire 
qualities are fairly steady. The market, however, presents 
no particular feature, except in the pitwood department, 
although patent fuel is well sold for the next month. 
Pitwood, which last week went down to about 31s. to 
32s., has since started on the upward grade, owing to the 
scarcity of prompt supplies, and prices are now round 
about 36s. 6d. to 37s. 6d. 








CONTRACTS. 


On Saturday, April 30th, wireless services between Lisbon 
and the Portuguese Colonies of Cape Verde, Angola and Mozam- 
bique were put into operation. The opening of these services 
completes the network of wireless communication which 
Marconi’s Wireless Telegraph Company, Ltd., undertook to 
construct for the Portuguese Marconi Company in accordance 
with the concession obtained from the Portuguese Government 
in November, 1922. 


James Gorpon anp Co., Ltd., of 83, Kingsway, London, 
W.C. 2, have received from the Ross-shire Electric Supply Com- 
pany, Ltd., through its consulting engineers, Messrs. Murdoch 
Macdonald and Partners, an order to supply and erect the pipes, 
water turbines and electrical plant required for the station at the 
outlet of Loch Luichart. The plant as at present designed covers 
the installation of two 750 horse-power Francis turbines working 
under a head of 110ft. and running at 600 revolutions per minute, 
coupled to two 500-kilowatt generators, together with switch- 
gear, transformers, &c., and some 40 miles of transmission lines, 








A Sati Avromatic Steam Enoine.—In our issue of April 
8th we described a small automatic steam engine of German 
origin. We are now informed that the address of the makers 
given in the original article from which our translation was made 
was not the correct one, These small engines are made by the 
Resonanz-Dampfmotor G.m.b.H., of Sulsbach (Oberpfalz), 
Germany. 


Roya. Instrrution.-—The annual meeting of the members of 
the Royal Institution was held on Monday afternoon, May 2nd, 
Sir Arthur Keith, treasurer and vice-president, in the chair. 
The annual report of the Committee of Visitors for the year 
1926, testifying to the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted. The report of 
the Davy Faraday Research Laboratory Committee was also 
read. It was reported that sixty-four new members were elected 
in 1926, and that seventy-eight lectures and nineteen evening 
discourses were delivered. The books and pamphlets presented 
amounted to about 229 volumes, making, with the 569 volumes 

including periodicals bound—purchased by the Managers, a 
total of 798 volumes added to the library in the year. Thanks 
were voted to the president, treasurer and secretary, to the com- 
mittees of managers and visitors, and to the professors, for their 
services to the Institution during the past year. The following 
were unanimously elected as officers for the ensuing year 
President, the Duke of Northumberland ; treasurer,-Sir Arthur 
Keith ; secretary, Sir Robert Robertson ; managers, Sir John 
Biles, Sidney G. Brown, Sir James Crichton-Browne, J. Mitchell 
Bruce, Sir Dugald Clerk, W. H. Eccles, Viscount Falmouth, 
J. 8. Highfield, W. E. Lawson Johnston, Sir Henry Lyons, 
Charles H. Merz, Sir Ernest Moon, the Hon. Sir Charles Parsons, 
William Stone, and Sir Almroth Wright; visitors, James H. 


Batty, F. H. Berryman, W. A. F. Balfour Browne, Alfred 
Carpmael, W. Vaux Graham, Kenneth R. Hay, Sir Lawrence 
Jones, William Macnab, C. C. Paterson, R. W. Paul, A. O. 


Rankine, H. Munro Ross, W. 8. Rowntree, Sidney Skinner, and 
F. Coston Taylor. 
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(1) Delivered. 
(6) Heme Prices—All delivered Glasgow Station. 


(2) Net Makers’ works. 


(6) Delivered Sheffield. 











(3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


(c) Delivered Birmingham. * Open market price. 





(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 


Current Prices for Metals and Fuels. 


TRON ORE. STEEL (continued). FUELS. 
N.W. Coast — ’ N.E. Coast— Home. Export. SCOTLAND. 
Native 18/6 to 21/-— £s.d. £8. d. £ se. d. (Prices not stable.) 
(1) Spanish 18/6 to 21/- Ship Plates Ss @. - Lanangsures— 
(1) N. African 18/6 to 21/— Angles fo. (f.0.b. Glaagow)—Steam .. 
N.E. Coast— Boiler Plates 1210 0. te ee Ell 
Native 18/- to 21/- Jets. 717 6. » ‘Splint 
Foreign (c.i.f.) 22/- Heavy Rails $10 0. nA os a Trebles 
Fish-plates 12 0 0 _ a4 i Doubles 
Channels » os. £9to £9 5 M bs Singles 
PIG TRON. RR soma 
iis —? os I . ‘f.0.b. Ports)—Steam 
* | N.W. Coast— Ps se Jewel. . 
Ga. & £s. d Barrow— én ai Trebles 
(2) ScoTtLanp— Heavy Rails m O@. - - FIFEsHIRE— 
Hematite. . 45 Oto4 6 Light Rails 815 0t0o 9 0 0 (f.0.b. Methil or Burnt- 
No. 1 Foundry 49 0 Billets 8 0 Otell 10 0 island )}—Steam 
No. 3 Foundry 440 MAaNcuEsTER— Screened Navigation. . 
—. ee Bars (Round) 900. — Trebles oe oe 
Hematite Mixed Nos. 432 0 420 +» (Small Round) $5 0. pe Doubles 
No. 1 426 ss Hoops (Baling) ll 0 0 ll 0 0 Singles 
»» (Soft Steel) 10 15 0 10 15 0| Lorutans— 
Cleveland— Plates a> ex ae (f.0.b. Leith)—Best Steam 
No. 1 - 317 6 317 6 » (Lanes. Boiler) .. 11 7 6 Secondary Steam 
Silicious Iron .. 317 6 3.17 6] Suerrreto— Trebles . 
No. 3 G.M.B. .. 315 0 315 0 Siemens Acid Billets 1 0 0. . Doubles 
No. 4 Foundry 314 0 314 0 Hard Basic iif 926. Singles 
No. 4 Forge 313 6 313 6 Intermediate Basic i * Fae 
Mottled 313 0 313 0 Soft Basic 15 @to 7120 0 ENGLAND. 
White 313 0 313 0 Hoops 20°. (8) N.W. Coast— 
Soft Wire Rods 950. - Steams =. 
MIDLANDs— ~— Household .. 
@ See Small Rolled Bars... 810 Oto 815 0 _ Cle «. -- 
All-mine (Cold Blast) - . “ NORTHUMBERLAND 
= Billeteand Sheet Bars.. 70 0.. .. 
North Staffs. Forge 312 6 Sheets (20 W.G.) 1110 Otol2 0 0 a ee 
. Foundry .. 4 1 6 _ iy a Second Steams 
¢ a . Galv. Sheets, f.o.b. L’pool 14 10 Otol5 0 0 atin Cait 
(3) Northampton— Be 6. ks es Ce SR OO EO ontenee 
Foundry No. 3 318 0to3 19 0 Joists 715 Ot 8 0 0 Heussheld .. 
Foundry Forge .. .. 3 9 0.. — Tees o so,se os CR OM 8 6 0 Dursam— 
; Bridge and Tank Plates mS © Meas. os - Best Ges 
(8) Derbyshire— Boiler Plates .. -. 11 0 Otoll 10 0 
No, 3 Foundry 40 0 — Second.. .. 
Forge <n he a Household .. 
Foundry Coke Saal 
(8) Lincolnshire NON-FERROUS METALS. SuerrreLp— Inland. 
No. 3 Foundry 400 SwansEa— Best Hand-picked Branch . 32/-to 34/- 
No. 4 Forge .. Tin-plates, I.C., 20 by 14 19/3 to 19/6 Best Selected House Coal . 27/-to 29/- 
Basic 2m 4. - Block Tin (cash) 297 0 0 Screened House Coal 23/- to 25/- 
eo (three months) 288 15 0 = » Nuts 19/— to 21/- 
(4) N.W. Coast— Copper (cash) . . “2.4 Yorkshire Hards 18/— to 20/- 
N. Lancs. and Cum.— ss (three months). . 55 0 0 Derbyshire Hards 18/—to 20/- 
{415 6 (a) — Spanish Lead (cash) 2515 0 Rough Slacks 10/6 to 11/6 
Hematite Mixed Nos. .. | 418 6 (6) 4 3 (three months) 26 6 3 Nutty Slacks 8/-to 9/- 
5 2 O(e) — Spelter (cash). . 209 2 6 Smalls . 3/-to 5/6 
_ —___— ————__— »» (three months). . 2910 0 Blast- Gamnase Coke (Inland) 
MaNncHESTER— ” »» (Export) .. f.0.b, 
MANUFACTURED IRON. Copper, Best Selected Ingots 60 10 0 
Home. Export. » Electrolytic 6112 6 | Canpirr— (9) SOUTH WALES. 
oo Per »» Strong Sheets .. ee 86 0 0 Steam Coals: 
ities +» Tubes (Basis Price) Ib. 0 1 Of Best Smokeless Large 
Cites ieee “us 6 a Brass Tubes (Basis Price) . Ib. 0 011} Second ,, o 
Best pal te »» Condenser ~~ * 01 il Best Dry Large... .. 
Lead, English. . 27 8 0 Ordinary Dry Large .. 
° N.E. Coast— » Foreign.. 26 5 0 Best Black Vein Large 
Iron Rivets - Wwe. - Spelter 29 10 0 Western Valley Large. 
Common Bars.. . -- 1116 0. Aluminium (per ton) . £107 Best Eastern Valley Large 
Best Bars Ss 8.@. - Ordinary on 
ee a Se ee ee - Best Steam Smalls 
eee - = . Ordinary Smalls 
rown Bars . 0 . a Washed Nuts .. .. 
Second Quality Bars 10 00. — FERRO ALLOYS. No. 3 Rhondda Lory 
Hoops 400. ml (All prices now nominal.) id * Smalls 
s. Y Tungsten Meta! Powder 1/104 per Ib. No. 2 wa Large 
. Yores.— 
Sten iines nie. Ferro Tungsten 1/54 per Ib. ae -" - Through . 
Best Bars 6 e. % Per Ton. Per Unit. a Smalls 
Meeps 14 0 0 Mos FerroChrome, 4p.c.to6p.c.carbon .. £23 0 0 7/6 Founday Coke (export) 
: - 6p.c.to8p.c. ,, . £22 10 0 7/3 Furnace Coke _— 
MIDLANDs— _ 8p.c.tol0p.c. ,, - 38 7 € 6/6 Patent Fuel - 
Crown Bars .. lk 6 oO. = - pe Specially Refined. . Pitwood (ex ship) 
Marked Bars (Staffs. ) 1410 0 — »»Max. 2 p.c. carbon. . . £36 6 11/6 SwanszEa— 
Nut and Bolt Bars o ae OO ae wes = oo oo «6. oe , -- 442 6 O 15/- Anthracite Coals : 
Gas Tube Strip 12 10 Otol2 15 0 +o 0.70 p.c. epebon ws - £54 0 0 17/6 Best Big Vein Large 
a > i ss a eo +» »» carbon free 1/5d. per Ib. Seconds SL. ae 
Metallic Chromium ‘ ‘ 3/3 per lb. Red Vein - 
STEEL. Ferro Manganese (per ton) . £16 forhome, Machine-made Cobbies 
£16 for export Nuts 
(6) Home. (7) Export. +» Silicon, 45 p.c. to 50 p.c. - £11 17 6scale 5/—per Beans .. 
£s. d. €sa d. unit Peas .. 
(5) ScorLanr— ms os 75 p.c. . £19 0 Oscale 6/-per Breaker Duff 
Boiler Plates .. ‘ft kk 11 0 0 unit Rubbly Culm 
Ship Plates, jin. and up 8 7 6..£8 0 Oteo8 5 O » Vanadium 14/3 per Ib. Steam Coals: 
Sections .. .. - 717 6 ..£710 O0t0o7 15 O »» Molybdenum ee 5/~per Ib. Large .. 
Stee! Sheets, under 3) ei », Titanium (carbon free) 0/114 per lb. Seconds 
to fin. .. 10 0 Otol2 0 0 Nickel aie . £170 Gees | a6, ’.5- 
Sheets (Gal. Cor. 24 B. G. ) — £15 0 Otol6 O 0] Cobalt ‘ 9/3 per lb. Cargd Through .. 


. 22/—to 27/6 at ovens. 


Export, 
14/6 
14/9 

15/6 to 16/9 
14/~ to 14/3 
13/— to 13/6 
13/— to 13/3 


12/9 to 14 
21/- 
14/6 
13/6 
13/- 


14/- 
13/— to 13/3 
14/6 
13/3 to 13/6 
13 


27/6 
42/6 to 58/6 
28/6 to 30 


14/3 to 14/6 
14/- 
10/6 

13/6 to 14/- 

21/- to 27 


17/- to 17/6 
14/9 to 15/3 
21/— to 27/- 
24/6 to 26/6 


26/— to 27/- 


22/9 to 23,6 
21/6 to 22/6 
21/— to 21/6 
19/6 to 20/6 
21/6 to 22/- 
20/- to 21/- 
19/6 to 20/6 
19/- to 20/- 
14/- to 14/6 
12/— to 14/- 
18/— to 22/- 
23/- to 24/ 
16/6 to 17/ 
20/- to 21) 
18/— to 19/— 
13/— to 14/- 
40/— to 45/- 
30/— to 32/6 
25/9 to 26/6 
36/6 to 37/6 


37/6 to 42/6 
31/- to 34/- 
27/- to 29/6 
45/- to 50/— 
45/- to 47/6 
35/- to 38/- 
20/- to 22/- 

9/-to 9/6 
11/9 to 12/3 


21/- to 22/- 
19/6 to 21/- 

11/6 to 12/6 
16/6 to 17/6 


(5) Glasgow, Lanarkshire and Ayreshire. 


(9) Per ton f.o.b. 


(8) Except where otherwise indicated, 


(a) Delivored Glasgow, 


Special price for pig iron producers, 22/— per ton at ovens, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Colonial Works. 


‘THe plans that have been prepared for the carry- 
ing out of public works at home and in the Colonies would 
provide full employment to engineering firms if it were 
possible to procure the money for their execution. There 
has rarely been so much activity in the way of public 
works schemes, and so far as the home proposals are con- 
cerned, many of them will probably be held in abeyance 
for a considerable time unless assistance can be obtained 
from Germany on aecount of reparations. Germany, how- 
ever, is showing great reluctance to supply material for 
any undertaking that aims exclusively at increasing the 
economical development of France. The same activity 
is observable in the Colonies, where the construction of 
harbours, railways and other works is to be carried out 
on an extensive scale if only Germany can be induced to 
contribute material under the Dawes agreement. It 
not intended that the importations from Germany shall 
diminish industrial activity at home. Whatever is taken 
from that country will be in the form of parts and acces 
sories that will bear no indication of their origin, and 
railway rolling stock and other material will be completed 
and assembled in French shops. It is also expected that 
German participation will be secured to allow of the Trans- 
Saharan Railway being put in hand. Contracts are said 
to be in preparation with the Paris, Lyons and Mediter- 
ranean Railway Company for the construction of the line, 
which would be completed in a minimum period of seven 
years at an estimated cost of 800 million frances for the 
track and rolling stock alone. As a matter of fact, it is 
impossible to say what the Trans-Saharan Railway will 
cost, for the line has not even been surveyed, and the total 
cost will certainly be enormous in view of the proposal 
to lay down water mains right across the desert. 


Sales Organisations. 


Negotiations continue to be carried out for the 
creation of a sales organisation for girders, and although 
it is hoped that something will come out of the meeting at 
Luxembourg this week, it is doubtful whether an agree 
ment will be reached on account of the claims of the French 
and Belgian rolling mills. It was proposed that each 
country should have the same quota as for raw steel under 
the terms of the Steel Cartel, and it is difficult to see how 
any other arrangement is possible ; but girder makers in 
France and Belgium insist on having an increase of 10 per 
cent. on the quota, as fixed by the production during the 
first quarter of 1926, on the ground that the rolling mills 
were not working to their full capacity, the Belgian output 
being restricted by the effects of the previous strike ; while 
French makers declare that some of the mills were not at 
the time completely reconstructed. As Germany is abso- 
lutely opposed to this increase, some sort of compromise 
will have to be come to, and it is expected that a settle- 
ment will be arrived at eventually, on account of the 
necessity of doing something to prevent the girder trade 
from becoming entirely disorganised. While the Steel 
Cartel limits the production of raw steel the sales offices 
are intended to attain the same end by dividing up the 
business in rolled iron and steel according to each country’s 
productive capacity. : 


Tunnelling the Vosges. 


The connecting up of Alsace with the Est railway 
system by a number of tunnels through the Vosges is 
regarded as necessary for the prosperity and security of 
the province, and although some of the schemes are likely 
to be held up indefinitely on the ground that the services 
rendered by the tunnels do not appear to justify the cost 
of construction, two at least may be put in hand at an 
early date. Arrangements are now being made to prepare 
a Bill for introduction into the Chamber of Deputies 
ddelaring the tunnels between Saint Dié and Sainte 
Marie-aux-Mines and between Cornimont and Metzeral 
undertakings of interest.” 


“ public The communes, 
Chambers of Commerce and other bodies, which will 
benefit from the construction of the tunnels, will be 


required to contribute to the cost, and the carrying out 
of the work will depend upon the extent of this contribu- 
tion. A good deal of the financial burden will also 
devolve upon the Compagnie de I’ Est. 


Inland Navigation. 


The amount of traffic on the inland waterways 
during 1926 was 39,068,760 tons, as compared with 
37,130,761 tons in the previous year. The increase was 
particularly noteworthy on the Rhine, where the traffic 
improved by nearly 45 per cent. On the northern canals 
the coal traffic is steadily developing as the result of the 
electrification which permits of an acceleration by electric 
haulage. 


Wages Reductions. 


The situation of the iron and steel trades con- 
tinues unchanged, except for a slight improvement in 
demand which is observable in some cases, and that a 
general belief that the worst is past has revived confidence 
in the future. Nevertheless, it is clear that prices which 
were forced up by the depreciation of the franc are too 
high, and as consumers will not pay them, efforts are being 
made to effect economies in production in every possible 
way. Wages must be reduced, and they are being reduced 
appreciably in all cases when men are being taken on, but 
it is not being done without trouble, as was evidenced by 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment the 

without drawings. 


is not illustrated Specification is 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


complete Specification. 


STEAM GENERATORS. 
267,868. January l4th, 1927.—WatTer-TuBe Borers, The 
Stirling Boiler Company, 32, Farringdon-street, London, 


E.C. 4; and H. J. 8. Mackay, 6, Charles-street, St. James’s- 
square, London, 8.W. 1. 

It is suggested in this specification that, when a water screen 

is used around the fire-box of a boiler fired with powdered fuel, 

the ebullition in the tubes of the screen is so violent that it pro 


duces frothing in the steam drums with which they are con 
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nected, In the boiler under review the water screen tubes are 
shown at A and B, those marked B being connected with a 
header C from which occasional risers D go to the main steam 
drum. It will be noticed that both the tubes A and the risers D 
go into the steam drum towards its extreme end and that, 
between that part and the main steam collecting section, E there 
is a set of baffles F F to prevent the violent discharge of the 
sereen tubes from interfering with the circulation through the 
main steam raising tubes of the boiler.— March 24th, 1927. 


TRANSFORMERS AND CONVERTERS. 


268,039. December 24th, 1925.—ImMPprROVEMENTs IN ELECTRIC 
TRANSFORMERS REGULATABLE BY VARYING THE ACTIVE 
NuMBER or Cors, Ewald Hering, of Herzog Rudolfstrasse 
51, Munich, Germany. 

The transformer described in this specification comprises a 
winding divided by tappings A into sections, which can be 
rendered active and inactive in succession, for regulating the 
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voltage by coarse steps. There are also two electrically separate | 
coil systems B, subdivided by tappings, for regulating the voltage | 


by smaller steps, with a switch arm and contacts for cutting 
the subdivided systems into circuit alternatively, so that for 


| continuous variation of voltage, the dead subdivided system can 


the agitation amongst the 30,000 men in the Citroén | 


factories. In the Saar an arbitration judgment reduced 
wages 10 per cent., whereupon the men employed in four- 
teen factories went out on strike, and the Employers’ 
Association, comprising fifty-four factories, has announced 
that if the men do not return all the works will be closed. 
The situation of the Saar firms is particularly difficult, as 
they can only export a certain quantity of iron and steel 
to Germany, and France is quite incapable of absorbing 
the remainder of the production. 


the spring. 


be connected to the next coarse coil tapping in order of sueces- 


sion.— March 24th, 1927. 
SWITCHGEAR. 
267,593. December 16th, 1925.—IMPROVEMENTS IN OR RELAT- 


inc TO Etecrric Fusiste Cut-outs, William Herbert 
Isherwood, of 4, Caythorpe-road, Leeds; and Reginald 
Thomas Norton, of Temple Courts, Temple-row, Birming- 
ham. 

This invention relates to electric fusible cut-outs and par- 
ticularly to those that are immersed in liquid in a suitable 
container and in which the opening of the circuit when fusion 
occurs is accelerated by a spring or springs. By reason of the 
cooling effect of the liquid on an immersed fuse, the rating of the 
fuse is very high, or, in other words, the fuse is very slender and 
mechanically weak. A slender fuse is liable to elongate under the 
= of the spring, its mechanical strength and its fusing current 

ing thus reduced, so that it becomes unreliable. The 
invention relates to a fusible cut-out in which these defects are 
obviated by relieving the fuse wholly or in part of the pull of 
A is a vessel filled with liquid to the level B, and 


containing a fuse H stretched between a fixed terminal E and 
@ part L by « spring C attached at one end to the terminal F 
and at the other to the L. Current may be conveyed to the 
fuse by a flexible connection D, so that the spring C has not to 
carry current and is not liable to deterioration through heating. 
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A thread N is also stretched between the parts L and E to 
which the fuse H is attached. The thread is of such a length 
as normally to take the pull of the spring C, and it is so con 
structed and disposed as to be destroyed, disconnected, or 
released when the fuse melts, thus permitting the spring C to 
operate.—March 16th, 1927, 


TELEGRAPHS AND TELEPHONES. 


267,142. March 4th, 1927.—ImprovemEeNtTs IN J BERMIONIC 
Execrropes, The British Thomson-Houston Company, 
Lid., of Crown House, Aldwych, London, W.C. 2. 

This invention has particular reference to electrodes on which, 
during operation, there is formed an adsorbed thin film of mate- 
rial, which is capable of stable operation at a temperature so 
high that under other conditions the material would be imme- 
diately vaporised. In the preparation of an electrode according 
to the invention a tubular body A, preferably closed at one end, 
is provided with a charge B of active material. The tubular 
holder may consist of iron, nickel, or similar metal, The 
charge of active material with which the tube is filled 
may consist of a metal of lower electron affinity which 
is capable of diffusing through the walls of the finished 
article as, for example, metallic caesium, rubidium, barium, 
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calcium, thorium, cerium, or a related metal or of a mixture of 
these metals. Alternatively, the tube may contain a mixture 
of a compound of the desired metal and a reducing agent which 
is capable, at the operating temperature of the electrode, of 
setting free the desired metal or metals, without forming dele- 
terious by-products. For example, the tube may be filled with 
a mixture of caesium chloride and magnesium or calcium powder. 
The metal tube, when filled with the desired core material and 
closed by the insertion of the screw C, is swaged in the well- 
known manner to a diameter small enough either to permit use 
of the wire directly in suitable lengths or to permit of further 
| reduction by drawing through dies. A wire containing a core 
material, as described above, is mounted as a cathode D in an 
evacuated envelope which also contains an anode and a grid 


(indicated by dotted lines).— March 21st, 1927. 


MEASURING AND TESTING INSTRUMENTS. 


262,113. November 24th, 1926.—Means ror Reoistermnc 
| Favuuts or Insunation mw Insvuiatep Execrric Con- 
puctors, Allgemeine Elektricitats, Gesellschaft, of 2-4, 


Friedrich Karl-Ufer, Berlin, N.W. 40, Germany. 
For registering faults of insulation in insulated electric con- 
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ductors in accordance with this invention a transformer A is 
connected to a source B of alternating current, one pole of the 
| transformer being earthed whilst the other is connected through 
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an impedance C to the testing a 
metal vessel D containing small balls E. The conductor F to 
be tested is drawn through these balls and has its ends earthed. 
Aspark gap is provided at G between the condensers H, connected 
across the resistance as shown. Upon a faulty part of the insula- 
tion passing through the testing apparatus, contact is made 
between the conductor F and container D through the balls 
and the transformer circuit is completed. A difference in voltage 
is produced at the poles of the resistance by the short circuit. 
The voltage necessary for passing current through the resistance 
must be greater than that needed for actuating the spark gap 
in order that there may be an equalisation of voltage across the 
gap. The disruptive sparks strike through the paper strip, 
which moves forward at a speed proportional to that of the length 
of the wire F that is unwound, and if a suitable scale be applied 
to the paper strip it is possible to indicate the faults in the 
insulation with reference to the length of wire.-—March 31st, 
1927 


FURNACES. 


IMPROVEMENTS IN OR RELATING 
ro Execrric Furnaces, International General Electric 
Company, Incorporated, of 120, Broadway, New York. 

The heating elements of the electric furnace described in this 
specification are freely suspended in the heating chambers so 
that they can easily be changed. The heating chamber is closed 

above by a removable cover A in which a preheating chamber B 


262,796. December 9th, 1926. 
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and the two chambers are surrounded by a granu- 
The floor and the sides of the 


formed, 
lated insulating filling mass C. 


is 


heating chamber are provided with fireproof insulating plates | 


which form the passages D, that serve for the changeabk 
heating windings E, which are freely suspended perpendicularly. 
There are other heating bodies, arranged horizontally as shown 


at F. For carrying the leads porcelain tubes G are provided. 
March 24th, 1927. 

LOCOMOTIVES. 
268,168. May 17th, 1926.—ImMPpROovEeMENTs IN LOCOMOTIVES, 


Reginald Haddan, of Herbert Haddan and Co., of 31 and 32, 
Bedford-street, Strand, London, W.C. 2. 

The invention relates to locomotives having two separately 
driven bogies, one supporting the main frame only and the other 
supporting the main frame and a storage container. The object 
of this invention is to reduce the overall length of a locomotive, 
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with a boiler of given length, and by the same means to obtain 
a low centre of gravity. The boiler, cab, lower tank A and the 
bunker with another rear tank B if required, form a rigid structure 
with the main frame C, which is connected by a pivot D with the 
forward bogie and rests upon it by means of studs E working in 
grooves or slots. The forward bogie carries a tank F. The 
frame C is connected to the rear bogie by means of a pivot G 
and rests thereon by means of studs H.—-March 31st, 1927. 


MACHINE TOOLS AND SHOP APPLIANCES. 


267,612. December 18th, 1925.—IMPROVEMENTS IN AND 
RELATING TO CURRENT GENERATING AND CONTROLLING 
APPLIANCES PARTICULARLY APPLICABLE FOR Use IN ELEC 
tric Arc WELDING, The Quasi-Are Company, Ltd., and 
Arthur Perey Strohmenger, both of 15, Grosvenor-gardens, 
London, 8.W. 1 

The generator armature 





supplying the welding current 
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rotates in a magnetic field produced by a shunt winding and a 
series winding which opposes the former. Interpoles are pro- 
vided, each carrying a series winding A. The main poles are 
normally fairly saturated. A reactor B connected as shown 
consists of a laminated iron core provided with one or more air 
gaps. The primary winding C is in series with the load circuit, 






































oy which consists of a 


connections are such that the magnetic field of this winding 
opposes that produced by the winding C. The limb on which 
the winding D is wound is normally highly saturated.— March 
18th, 1927. 


CRANES AND CONVEYORS. 


268,133. March 29th, 1926.—-I[MPROVEMENTS IN OR RELATING 
to Enpiess Conveyors, Christian Hamilton Gray, of the 
India Rubber, Gutta Percha and Telegraph Works Company, 
Ltd., of 106, Cannon-street, London, E.C. 4. 

In addition to its ability to follow a deflected path, the con- 
veyor belt described in this specification protects the material 





| 
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| that is being conveyed. The conveyor shown lies in two different 
vertical planes and comprises an endless belt A passing over 
rollers as shown, the path of the belt being deflected at B by 
means of a grooved pulley. The belt is of circular shape in cross 
section, and in its normal condition it is of tubular form with a 


slit, but it flattens where it passes over the end rollers in the 

manner indicated.— March 31st, 1927 | 
MISCELLANEOUS. 

| 264,501. January 12th, 1927.—-Gavuer Guiasses, The British 

| Thomson-Houston Company, Crown House, Aldwych, 


London, W.C. 2 
It is explained in this specifieation that in the case of high- 
pressure boilers there is a tendency for glass gauges to be corroded 








SATURDAY, MAY 7rx. 
lnstiruTe OF British FounpryMen: Lancasnine Brancu, 


—College of Technology, Sackville-street, Manchester. Paper, 
“Some Aspects of Foundry Work,”’ by Mr. E. Longden. 4p.m. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.— Town 
Hall, Dover. South-Eastern District Meeting. 11 a.m. 
MONDAY, MAY 9ra. 

Royat Instrrvtion.—21, Albemarle-street, London, W. 1. 
General meeting. 5 p.m. 

Royat Society or Arrts.-John-street, Adelphi, W.C. 2. 
Cantor Lecture, ‘‘ Measurement of Light,’’ by Mr. John W. T. 
Walsh. 8 p.m. 

Surveyors’ Instirvtrion.—12, Great George-street, West - 
minster, 8.W. 1. Discussion, 


“The Practical Application of 
the Rating and Valuation Act, 1926." Opener, Mr. A. M. 
Trustram Eve, 8 p.m. 


TUESDAY, MAY 10rx, 


INsTITUTE OF Marine ENGINEERS.—-85/88, The Minories, 
Tower Hill, E. 1. “* Some Metals and Methods of use in Marine 
Engineering,” by Horace J. Young, F.1.C. 6.30 p.m. 

INSTITUTION oF Crvi, ENGINEERS.—Great George-street, 
Westminster, London, 8.W. 1. Annual general meeting. 6 p.m. 


WEDNESDAY, MAY lIIra. 


ELEeEcTRICAL ASSOCIATION FoR WomeNn.—Hotel Cecil, 
London, W.C. 2. Luncheon, 1 for 1.15 p.m. 

INSTITUTE OF MeTaLs.—lInstitution of Mechanical Engineers, 
Storey’s Gate, Westminster, London, 8.W. 1 Seventeenth 
annual May Lecture, **‘ The Growth of Crystals in Supersaturated 


Strand, 


Liquids,” by Sir Henry A. Miers, F.R.S. 8 p.m. 
Royat Society or Arts. John-street, Adelphi, W.C. 2 
Dr. Mann Lecture, “ English Railways,” by Professor W. E. 


Dalby, F.R.S. 8 p.m, 


THURSDAY, 


Or STRUCTURAI 


MAY 


ENGINEERS.—10, Upper Bel- 
Paper, “Some Problems in the 


12ru. 
INSTITUTION 
grave-street, London, 8S.W. 














| away by water which may condense in the space above the water 
| N° 264 50) 
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level in the glass. In order to overcome this trouble the inventors 
propose to maintain the steam in the glass above the water 
level in a superheated state by means of external heat, such as 
that supplied electrically as shown in the illustration. It is 
claimed that in the superheated condition the steam is non- 
corrosive. March 24th, 1927. 


2ist, 1926.—Improvepv CorrerR ALLoys, 
Metallurgische Gesellschaft Aktiengesell- 
Bockenheimer Anlage, Frankfurt-on-the- 


268,225. September 
Metallbank und 
schaft, of 45, 
Main, Germany. 

This specification describes an alloy consisting of 93-8 to 78-5 
per cent. copper, 5 to 9-5 per cent. aluminium, | to 6 per cent. 
manganese, 0-1 per cent. to 3 per cent. iron, and 0-1 to 3 per 
cent. nickel. The following example is given to show the 

suitability of these alloys for use as bearing metals :—With a 

specific load of 23-8 kilos. per square millimetre and a peripheral 

speed of 1-78 m. per second, the temperature of a test bearing 

disc of best phosphor-bronze was 49 deg. Cent., whilst that of a 

bearing disc of an alloy according to the present invention was 

only 42 deg. Cent. Owing to the absence of zinc, the alloys made 
in accordance with the invention are claimed to possess a con- 
siderably higher chemical stability than the zinc-containing 
alloys, for which reason they can be employed in the chemical 
industry. Their great plasticity in the hot state is said to 
render them suitable for the production of pressed parts of any 
kind which are exposed either to high temperatures or to chemical 
action.— March 31st, 1927 








Forthcoming Engagements. 





Secretaries of Institutions, Socicties, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TImE and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

CHEMICAL ENGINEERING Group.—Imperial College of Science 
and Technology, South Kensington, 8.W.7. Annual general 
meeting, 6 p.m. Informal dinner, 6.30 p.m. Subsequently, 
in the Metallurgical Lecture Theatre, Royal School of Mines, 
paper, “Chemical Fire Extinguishers,”” Dr. W. R. Ormandy, 
F.LC. 8 p.m. 


INSTITUTION OF STRUCTURAL 
grave-street, London, 8.W. 1. Joint meeting with the Société 
des Ingénieurs Civils de France. Paper, ‘ Engineering Features 
of the Channel Tunnel,’’ by Monsieur le Trocquer. 6 p.m. 

Tron anv Stee Instrrvte.—lInstitution of Civil Engineers, 
Great George-street, London, S.W.1. Annual meeting. For 
programme see page 428. 10 a.m. 

Junior INsTITUTION oF ENGINEERS.—39, Victoria-street, 
8.W.1. “Some Notes on the Brighton Automatic Telephone 
Network,” by Mr. W. A. Sallis. 7.30 p.m. 

KEIGHLEY ASSOGIATION OF ENGINEERS.—Queen’s Hotel, 


ENoIneers.—10, Upper Bel- 


Design of Steel Roof Truss Members,"’ by Mr. A. G. Pugsley. 
8 p.m. 
FRIDAY, MAY 13rs. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—92, 
Victoria-street, Westminster, 8.W.1. Metropolitan District 
meeting. 6 p.m. 

Juxtor InstrruTtion or Encineers.-39, Victoria-street 
8.W. 1. Final meeting of the winter session. “* Stability of 
Dredged Cuts in Alluvium,”’ by Herbert Chatley, D.Sc. (Eng.). 
7.30 p.m. 

| Roya Instrrution.--21, Albemarle-street, London, W. 1. 
Discourse, ““ Converning Old Age,” by Sir Humphry Rolleston 
9 p.m. 

SATURDAY, MAY l4rua. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Town 

Hall, Cleckheaton. Yorkshire District meeting. 2 p.m. 
MONDAY, MAY lé6rs. 
Raitway Civus,—25, Tothill-street, London, 8.W. 1 Paper, 


“Some Railway Byways.’ by Mr. C. N. Anderson. 7.30 p.m. 


WEDNESDAY, MAY 18rxa. 


or Sanrrary ENGIneers.—Visit to the 
Ltd., at Isleworth. 2.30 p.m. 


INSTITUTION works 


of A, and F, Pears, 


SATURDAY, MAY 


InstiTUTEe oF Brirish FouNpDRYMEN : Lancasnine Brancn. 
Visit of the Junior Section to the works at Ashton-under- 


2isr. 


Lyne of the National Gas Engine Company, Ltd. Parties will 
commence to tour the works at 2.45 p.m. 
THURSDAY, MAY 26rn. 
INSTITUTION OF MUNICIPAL AND County ENGIneEers.—Town 
Hall, Ilkeston. East Midland District meeting. 10.45 a.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to announce that Mr. Treece, who has been 
works manager of Electricars, Ltd., Landor-street, Birming- 
ham, for the past six years, has now been appointed general 
manager. 


Brittatn'’s E.ectric Motor Comrany, Ltd., of 110, Cannon- 
street, London, E.C. 4, asks us to announce that it has removed 
ite offices from the fourth floor of the building to the first floor. 
The telephone number remains the same, namely, City 2744. 


James TURNBULL AND Co., of 3, New-street, Birmingham, 
ask us to announce they have been appointed Midlands repre- 
sentative for Empson Centrifugals, Ltd., 47, Victoria-street, 
8.W. 1, for the sale of that company’s machines for the recovery 
and purification of oils and liquids. 


Tue Ganpy Bett Manvuracturine Company, Ltd., of Wheat- 
land Works, Seacombe, Cheshire, asks us to announce that it 
has been decided to rebuild its works on the present site. An 
up-to-date fireproof building, with every modern appliance for 
the manufacture of all classes of machine belting, will be erected. 


Marcet Porn, of 72-78, Fleet-street, London, E.C. 4, asks 
us to announce that his business has been converted into a 
private limited liability company, under the name of “ Porn 


and Dunwoody, Ltd The company has taken over all the 
business previously transacted by him, and will carry on the 
same under his personal supervision as managing director. 


Tos. W. Warp, Ltd., of Sheffield, ask us to announce that 
they have :—(a) Purchased from the Joint Receivers and Liqui- 
dators the remaining portion of the property, formerly used 
as the engineering, bridge building and constructional works, of 
Swingler and Co., of Derby ; and (6) that they have also pur- 
chased from a Liverpool firm the large sugar refinery at Rawcliffe 
Bridge, which has been shut down for a number of years. 








Researcn SCHOLARSHIPS IN TECHNOLOGY.—The governing 
body of the Manchester Municipal College of Technology (Univer- 
sity of Manchester) offers a limited number of Research Scholar- 
ships in Technology, each of a value not exceeding £100, which 
will be tenable during the session 1927-28 in the College. These 
scholarships will be awarded in July next. Research may be 
undertaken in any of the following departments :—(1) Mechanical 
engineering ; (2) electrical engineering ; (3) municipal and sanitary 
engineering ; (4) applied chemistry :—(a@) general chemical tech- 
nology ; (6) chemistry of textiles (bleaching, dyeing, printing and 
finishing) ; (c) dyestuffs ; ; (d) fuels ; (e) paper manufacture ; (/) 
metallurgy and assaying ; (g) chemical technology of brewing ; 

and (h) electro chemistry ; (5) textile industries ; (6) photographic 
technolo, (7) printing ; and (8) industrial administration. 
Applications must be received on or before July 6th, 1927. Forms 
of application and all-information may be obtained by written 








whilst the winding D is in series with the shunt circuit, and the 





Keighley. Annual general meeting. President’s address, 8 p.m 





application to the Registrar of the College, 











